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PACIFIC POWER AND LIGHT COMPANY 


BY ARTHUR H. HALLORAN. 


|NE hundred years have wit- 
B} nessed many a change in 
that vast territory of 
“continuous woods where 
rolls the Oregon and 
hears no sound save its 
own dashings.” Bryant’s 
symbol of solitude in 
1811 is now the home of 
half a million prosperous 
people. On the _ broad 
waters of the great Co- 
lumbia is borne the com- 
merce of the empire 
which fringes its banks, 
from its depths are drawn 
the salmon, tumbling 
from its heights it turns 
aT ae the wheels of industry, 
, * | and now its very sub 
stance is being absorbed 
by thirsty lands to bring 
forth the fruits of the 
earth. At times of flood 
it has a greater flow than is attained by either the St 
Lawrence or the Mississippi; so great is its power that 
even the tides are overcome and its fresh waters ex- 
tend ten miles out to sea. 

Irrigation is the magic means whereby more 
changes have been wrought in this territory in the 
past decade than were a¢complished in the preceding 
century and more since the Columbia was discov- 
ered in 1792 by Captain Robert Gray, the first man 
to carry the flag of the United States around the 
world. Waving grain fields, countless fruit trees 
and bustling towns now stand where once roamed the 
Indian ponies. 

Electricity is the potent force by which even 
greater changes are yet to be made. Transmission 
line rights of way are being cleared in the pathless 
forests and across the rocky deserts. A net work of 
seven hundred miles of high tension transmission 
lines has already been constructed by the Pacific 





“Through the pathless 
forest.” 


Power & Light Company to carry the power of the 
water-fall to the farmer’s aid in wresting the treas- 
ure which lies hidden at the roots of every sage-brush 
in the great Columbia plateau. 

Reference to the map of the territory served by 
the Pacific Power & Light Company shows that it 
comprises an area of about twenty thousand square 
miles in southern Washington and northern Oregon 
drained by the Columbia River and its tributaries. 
Only a small part of this vast region has yet been 
put under cultivation and based on the development 
of similar lands elsewhere the next few years should 
see a tremendous demand for power for pumping 
water to its arid but fertile soil. 

The total generating capacity is 17,000 kw., of 
which 12,450 kw. are hydroelectric and 4550 kw. 
steam reserve. The plants are at “Naches, - North 
Yakima, Prosser, Kennewick, “Marengo, Waitsburg, 

“Walla Walla, Priest Rapids,~White River, ~Husum, 
Goldendale and Astoria. Except for the last named 
all these plants will eventually feed into the trans- 
niission net work which already connects most of 
them. The main high tension transmission system 
is in the form of a ring of 350 miles of 66,000 volt lines 
which is fed by six generating plants. There are also 
125 miles of 22,500 volt lines and 250 miles of 6600 
volt lines, exclusive of city distributing systems. 

The company also operates gas plants at Lewis- 
ton, Idaho, Walla Walla and North Yakima, Wash., 
Pendleton and Astoria, Oregon. It handles the street 
and interurban railways at Astoria and Walla Walla, 
and supplies water to North Yakima, Prosser, Ken- 
newick and Pasco, Wash. 

While much of engineering interest centers in 
the historic development of the several component 
plants and the manner in which they have been 
welded into a great transmission system, an even 
greater human interest is interwoven with the bene- 
ficient utilization of electric power in the reclamation 
of this rich empire long regarded as a desert un- 
blessed by God and undesired by man. This region, 
where none but the daring came and none but the 
strong survived, is now peopled by a sturdy race and 
supplying its full quota to the world’s markets. 
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Yakima Division. 








a southeasterly direction 
through central Wash- 
ington from the Cascade 
Mountains to a junction 
with the Columbia River 
eight miles above Pasco 
and four miles above the 
mouth of the Snake River. 
Its fertile valley origin- 
ally was the home of 
the Yakima Indians, 
whose language is _ per- 
petuated in the names 
of many of the towns and 
whose present’ reserva- 
tion occupies its westerly 
portion. 

Intensive agriculture 
by means of irrigation 
has rendered necessary 
the development of elec- 
trical power, not only for pumping but also to sup- 
ply the domestic and industrial needs of the people 
living on the 200,000 acres which are now under water 
from the governmental and private canals. New 
projects are also under way or prospective by which 
the United States Reclamation Service proposes to 
more than double the present irrigated area of the 
Yakima Valley. 

Electric power is generated by the Pacific Power, 
& Light Company by a combined water and steam 
power plant at Naches, two steam power plants at | 


Naches Penstock. 
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North Yakima, as well as steam plants at Prosser and 
Kennewick. These properties were purchased during 


HE Yakima River flows in +1910 and 1911 from various companies and intercon- 


nected by transmission lines. 


The Naches power plant is a 5750 kw. combined 
hydroelectric and steam generating station on the 
Naches River 13 miles west of North Yakima. The 
building is a substantial rubble-faced sandstone struc- 
ture with concrete floor, wooden roof trusses and 
corrugated iron gable roof. The turbine room is 
49x96 ft. and the boiler room 46x68 ft., there also 
being a corrugated iron boiler house addition. 

Water is diverted from the Naches River by 
means of a 150 ft. concrete wing dam to eight miles of 
epen canal leading to a small forebay above the 





Naches Diversion. 








Forebay and Head Gates 


at Naches Power Plant. 
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power house. The major portion of the canal is ex- 
cavated in earth with 18 ft. bottom and 6 ft. depth, 
the 10 ft. banks sloping 1 to 1. This represents an 
excavation of 8 cu. yds. per lineal ft., gives a cross 
section of 216 sq. ft. and a capacity of 450 sec. ft. 
By decreasing the present grade of 2.6 ft. per mile and 
eliminating two falls in its course 69 ft. greater head 
can be gained. A lining of 2 in. plank was necessary 
for 6000 ft. of its length, an 8 in. cement core wall for 
1760 ft. and a timber-lined tunnel for 140 ft. 

The forebay is at an elevation of 150 ft. above 
the power house and consists of an enlargement of 
the last 300 ft. of the canal to a bottom width of 46 
ft., the excavation being to bed-rock. At the lower 
end is a 12 in. cement wall through which two wood 





Naches Power Plant. 


stave penstocks lead to the turbines. These pen- 
stocks are of 6 ft. and 4 ft. diameter respectively and 
each is 537 ft. long being supported on concrete piers 
with steel elbows at the crest of the hill. 

The wheels operate under a head of 149 ft., one 
Leing a Pelton 4mpulse wheel, the other a Pelton- 
Francis turbine. The former is direct connected 
through a clutch to-a~750 kw., 2300 volt, 60 cycle, 
General Electric three-phase alternator which is also 
connected to an 800 h.p. McEwen engine. The latter 
drives a 3000 kw., 2300 volt General Electric gener- 
ator furnishing three-phase current at 60 cycles. An 
innovation in this plant is the steam-jacketing of the 
impulse wheel nozzles to prevent freezing of the water. 
The steam reserves are necessary on account of the 
liability of the water freezing in the ditch during 
the winter. 
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A third 2000 kw. General Electric alternator is 
driven by a Curtis turbine equipped with a 24 in. rec- 
tangular jet Wheeler condenser Complete with motor 
driven centrifugal pump and steam driven dry vac- 
uum pump. 

Excitation current is supplied by three 125 volt 
General Electric dynamos, respectively turbine driven, 
mounted on alternator shaft and belt driven from 
induction motor. 

Steam is supplied at 160 lb. pressure by two 375 
h.p. and one 504 h.p. Stirling boilers, one 400 h.p. Bab- 
cock & Wilcox, and one 400 h.p. Geary water tube 
boiler. The three former are equipped with Kelly 
shaking grates and forced draft apparatus. 

The switchboard consists of three generator 
panels, a transformer panel, a feeder panel, three ex- 
citer panels, and station panels, all equipped with 
General Electric instruments, including a Tirrill regu- 
lator. All panels are of blue Vermont marble. 

Voltage is raised from 2300 to 66,000 by three 
1500 kw. single-phase General Electric transformers 
with one spare, and to 22,500 by three 400 kw. Allis- 
Chalmers transformers, all water-cooled. High ten- 
sion switching is accomplished through automatic 
Form K-12 hand-operated oil switches and single-pole, 
single-throw disconnecting switches. The 66,000 volt 
lines are protected by aluminum cell electrolytic light- 
ning arresters on a Y-connected ungrounded circuit 
and the 22,500 volt lines by General Electric multi- 
gap carbon arresters. 


The 66,000 volt Naches-North Yakima transmis- 
sion is a 15 mile pole line across a sandy and rocky 
country covered with sage brush. This line connects 
with the North Yakima-Black Rock 66,000 volt line 
through the substation at North Yakima and through 
disconnecting switches with the 66,000 volt line run- 
ning from Kennewick through North Yakima. The 
insulators are pin-type and the conductor 66,370 c.m. 
aluminum. 

The Naches-North Yakima 22,500 volt line feeds 
the Yakima Valley Transportation Company’s sub- 
station near North Yakima. The conductor is 66,370 
c.m. 7-strand aluminum cable. 

The North Yakima station is a combined power 
plant, waterworks and substation. The two former 
are housed in an imposing building with brick ma- 
sonry walls, concrete floor, wooden roof trusses and 
corrugated iron and tar and gravel roof. The gener- 
ating and pumping room is 40x116 ft., the engine room 
22 ft. square and the boiler room 27x42 ft. The sub- 
station is a brick annex at the north end of the plant. 

This plant is equipped with a 350 kw., 2300 volt 
General Electric alternator direct connected by 
clutches to a 20 in. and 36x36 in. Allis vertical 
tandem compound condensing engine and to the water 
wheels, a 500 h.p. double 24 in. Stillwell Bierce hori- 
zontal turbine operating at 300 r. p. m. under 39 ft. 
head and a 250 h.p. single similar unit. Steam is sup- 
plied at 250 lb. pressure by two 125 h.p. Moran hori- 
zental return tubular boilers, 72 in. diameter and 16 
ft long. Steam is condensed by a 10 in. Baragwanath 
barometric jet condenser. 

The waterworks pumping plant comprises two 
10x12 in. belt driven duplex double-acting Holly 
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North Yakima Substation. 


pumps, two 8 in. belt driven rotary Rumsey pumps _ transmission line running through the Yakima Valley 

and one motor driven three-stage centrifugal pump. and one 100 kw. motor-operated 2200 volt I. R. T. 
In the substation is a 2000 kw. three-phase ieeder regulator controlling the lighting circuits of 

€6,000/2300 volt General Electric transformer water- the city of North Yakima. There are also three 

cooled, two 70,000 volt K-10 oil switches, one 70,000 tub-type transformers for city arc lighting. 

volt aluminum cell lightning arrester protecting the Power is distributed throughout North Yakima 





Transformer Room in North Yakima Substation. Switchboard and High Tension Switching Apparatus. 
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at 110 and 220 volts. The line construction is of the 
highest grade, being uniform throughout and put up 
under standard specifications. The alley construction 
is particularly pleasing in appearance, consisting of 
two poles, one set on each side of the alley, with two 
cross-arms- connecting. 

In addition to the power used for pumping the 
city’s water supply, 15 h.p. supplied to the refrigerating 
piant of the Pacific Fruit & Produce Company, and 
that used for lighting, current is also supplied to the 
Yakima Valley Transportation Company, which oper- 
ates about 20 miles of urban and interurban track, 
comprising 9 miles in North Yakima, 2% miles to 
Fruitvale and 10 miles to Ahtanum. About twelve 
miles more are under construction and the system 
will eventually comprise about a hundred miles of 
interurban railway. 

North Yakima is the hub of five rich farming val- 
leys, apples, hops and potatoes being the principal 
crops. .Irrigation by electric pumping is yearly in- 
creasixy in importance, it being estimated that 15 
h.p is required for every 120 acres of land at an ap- 
proximate lift of 150 ft. Illustrative of this are the 
two pumping plants of the Central Washington In- 
vestment & Power Company at Terrace Heights, two 
miles north of North Yakima. No. 2 plant has two 
50 h.p. three-phase motors direct connected to 5 in. 
Worthington centrifugal pumps lifting 700 gallons 
per minute 150 ft. No. 1 Plant has two 40 h.p. motors 
driving centrifugal pumps. Power is sold on the 
basis of $5.45 per h.p. of maximum demand, the irri- 
gated land being worth from $1000 to $3000 per acre. 
In the Yakima valley the Pacific Power & Light Com- 
pany has an irrigating pumping load of nearly 5000 
h.p., there being about 250 pumping installations. 
The charge ranges from $30 to $42 per horsepower 
for the season. 

From North Yakima there are two 66,000 volt 
transmission lines, one leading easterly through 26 
miles of the Moxee Valley to Black Rock, whence con- 
nection is made with the line to the Priest Rapids 
power house, the other running southwesterly through 
the Yakima Valley 115 miles to Pasco by way of 
Wapoto, Toppenish, Zillah, Granger, Outlook, Sun- 
nyside, Mabton, Grandview, Prosser, Benton City, 
Kiona, Richland and Kennewick. There is also a tie 
line from Richland to Hanford. 


Black Rock 66,000 volt transmission line for the 
first 3% miles of its length is an adaptation of the old 
6600 volt line to the Central Washington Irrigation 
Company’s substation at Moxee, a wooden frame cor- 
rugated iron structure housing a 150 kw. transformer 
stepping from 66,000 down to 6600 volts for distribu- 
tion of three-phase current throughout the adjacent 
territory. The reconstructed section of the line is of 
211,950 ¢.m. stranded aluminum, the balance No. 00 
7-strand copper ; all power conductors being carried on 
No. 4000 Thomas porcelain insulators. A telephone 
circuit of No. 8 solid copper is carried on a short arm 
beneath the power circuit. The substations at Black 
Rock are similar to that at Moxee, containing a 200 
kw., air-cooled transformer with single panel switch- 
board, disconnecting switches and choke coils. The 
tie pole line from Black Rock to the Priest Rapids 
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66,000 volt line is 211,950 c.m. aluminum carried on 
No. 1090 Thomas suspension insulators, with a tele- 
phone circuit of No. 8 copper-clad wire. 


The North Yakima-Pasco 66,000 volt line extends 
through the great governmental and private irrigation 
projects in the Yakima Valley. It joins the Naches- 
North Yakima line through disconnecting switches at 
North Yakima and the Walla Walla-Pasco line through 
the synchronizing station at Kennewick. Each of the 
principal substations is the center of a rich agricul- 
tural development, an oasis of ever-increasing size. 

The Toppenish substation is conveniently situated 
to supply consumers in the Wapato and part of the 
Sunnyside projects. The station is a new brick build- 
ing 66x25 ft., which houses the offices and local man- 





Toppenish Substation. 


ager’s apartments as well as the transforming equip- 
ment, three type H, form R.P., 60 cycle General Elec- 
tric 66,000-6600/2300 volt, three 50 kw. 6600-2300 volt 
and two 2 kw. 6600-110 volt transformers, together 
with four-panel switchboard, motor-operated regulator, 
disconnecting switches and lightning arresters. The 
substation is about 1800 ft. from the main high tension 
line, being connected by a 66,000 volt branch circuit. 

The Wapato project takes its name from the In- 
dian wapato, a tuberous plant growing in marshy 
places and used as food by the Indians. This unit is 
a gravity canal system constructed by the Indians with 
tribal funds under Federal supervision. It already 
irrigates about 15,000 acres in the Yakima reservation. 
and will finally care for 116,000 acres with a storage 
capacity of 200,000 acre-feet. Ultimately, of course, 
this reservation will be opened for settlement. The 
town of Wapato, ten miles from Toppenish, is served 
by a three phase 6600 volt feeder circuit carried on a 
secondary cross arm on the poles of the main 66,000 
volt line. 

From the Toppenish substation 15.73 miles of 
three phase 6600 volt circuit also runs to serve irri- 
gation consumers near Zillah, which town is included 
in the Sunnyside project. 

The Sunnyside substation supplies most of the 
towns in the great government Sunnyside project 
which irrigates about 100,000 acres by means of 62 
miles of gravity canal which delivers about 1200 sec- 
ond feet. These towns include Sunnyside, Granger, 
Grandview, Mabton and Prosser, the shipping points 
for thousands of carloads of apples and other fruits, 
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as well as the forage, hops and vegetables, for which 
this district is famous. 

The Sunnyside substation is a brick fireproof 
building 25 ft. square, equipped with a 500 kw., three 
phase, water-cooled 38,150-66,000/6600 volt General 
Electric transformer, 5 panel switchboard, regulator 
and aluminum cell lightning arresters; 10.2 miles of 
6600 volt, 3 phase distributing line has been built from 
the substation at Sunnyside to the town of Granger, 
Wash. This circuit is carried on a secondary cross 
arm bolted to the poles of the 66,000 volt transmission 
line running up the Yakima Valley. There has also 





Exterior of N. P. I. Pumping Plant. 


been constructed a 6600/110 volt distributing system 
in the town of Granger. 

A three phase feeder line has been run from the 
substation at Sunnyside to the town of Grandview, 
Wash. This circuit is carried on a cross arm placed 
beneath the present 66,000 volt transmission line run- 
ning past Sunnyside and Grandview. The former 
66,000 volt branch line to Mabton which was tapped 
off the high tension line near Grandview has been dis- 
connected from the main high tension line, and now 
feeds Mabton at 6600 volts, having been tapped onto 
the 6600 volt circuit which feeds Grandview from 
Sunnyside. The construction of this branch line to 
Mabton remains unchanged. A 6600/110 volt distrib- 
uting systems have been installed in the towns of 
Mabton and Grandview. 


At Prosser is a combined water and steam aux- 
iliary power plant, 73x54 ft., and transformer house 
40x38 ft., formerly belonging to the Prosser Falls Land 
& Power Company. Water is diverted to a 12x12 ft. 
flume from the Yakima River above Prosser Falls by 
means of a 516 ft. concrete dam 6 ft. high which is also 
used as a footing on which is erected a 7 ft. flash-board 
used during the summer to create a reservoir 9 miles 
long, averaging 600 ft. wide, giving a storage capacity 
of about 3800 acre feet. There are two water wheel 
generating units, a 56 in. Samson turbine with Wood- 
ward governor operating through bevel gears a line 
shaft to which is belted a 400 kw. General Electric 
2300 volt, 60 cycle, three phase generator, and a double 
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48 in. vertical Victor turbine bevel-beared to a line 
shaft which is belted to a 200 kw., 2300 volt, 60 cycle 
General Electric alternator with self-contained ex- 
citer. A 12 kw., 125 volt exciter’is belt driven from 
the shaft of the 400 kw. generator. The auxiliary 
steam equipment includes a 90 h.p. Erie tubular boiler 
and Watertown engine together with feed water heater 
and barometric condenser. 

The Prosser substation has three 200 kw. General 
Electric type H transformers, 66,000Y-2300/6600 volt ; 
with the usual lightning protection and switching 
equipment. 





ee 
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Interior of N. P. I. Pumping Plant. 


At Benton City a 150 kw. transformer equipment 
steps the power down to 6600 volts for distribution 
to a number of irrigation and power consumers in the 
vicinity, there being about 2% miles of distributing 
line. 

At Richland is a 200 kw. substation where the 
Hanford line is tied in with that of North Yakima. 
In the immediate vicinity about 14% miles of 6600 
volt feeder circuits have been constructed to supply 
irrigation customers, the greater part of this distri- 
bution system being carried on a separate cross arm 
placed on the poles of the 66,000 volt line to Hanford. 


The Northern Pacific Irrigation Company’s sub- 
station consists of a substantial brick building 20x17 
ft., with walls 25 ft. high from bottom of footings to 
top of parapet. The roof is a 4 in. reinforced concrete 
slab carried on steel beams and the floor is 6 in. con- 
crete slot laid on the earth and reinforced with 3% in. 
round iron 12 in. centers laid both ways. The building 
is furnished with wooden frame doors and windows 
and with galvanized iron ventilators in roof. 

This substation is near the company’s pumping 
plant near Kennewick. The equipment includes one 
1000 kw., 66,000/2300 volt, G. E., 3 phase, water-cooled 
transformer, with disconnecting switches and 200 am- 
pere double helix choke coils mounted on insulators. 


The Kennewick power plant is situated near the 
business center of the town and occupies a well de- 
signed building with brick masonry walls, concrete 
floor, wood and steel roof trusses, and asbestos cov- 
ered roofing. The prime mover is a vertical Curtis 
steam turbine driving a 500 kw., 2300 volt General 
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Kenniwick Substation and Steam Power Plant. 


Electric alternator at 1800 r.p.m. Exciting current is 
furnished by a 25 kw. Curtis turbo-generator and steam 
is supplied by three 150 h.p. Atlas horizontal return 
tubular boilers and one 150 h.p. Keeler water tube 
boiler. Roslyn coal is used as fuel. 

Water for the jet condenser is pumped from a 30 
ft. well on the premises and discharged to the river 
through 2300 ft. of 12 in. machine wound wood-stave 
pipe and 200 ft. of 14 in. wrought iron pipe. A 450 h.p. 
No. 2 Stickie open coil heater and purifier handles the 
boiler feed water. 

A 13-panel switchboard with swinging synchro- 
nizer bracket stands on the generator floor in front of 
a 1000 kw., three phase, 38,150-66,000/2300 volt trans- 
former. Two General Electric K-10 66,000 volt oil 
switches stand on a gallery above the transformer, the 
disconnecting switches and lightning arrester being 
mounted on the wall to the rear. The 1250 volt, 6.6 
ampere arc lighting system is cared for by: a 25-light 
constant current regulator installed in the station. 

The Pacific Power & Light Company operates the 
pumping plant which supplies water to Kennewick. 
The pumping station is a wooden frame building 10x12 
ft. housing a 7x8 in. class D Smith Vaile triplex pump 
belted to a 20 h.p., 3 phase, 220 volt Westinghouse 
CCL induction motor and a three-stage 4 in. Kings- 
ford pump direct connected to a similar 40 h.p. motor. 

The Kennewick station is near the center of the 
system and does most of the governing. Here is the 
load dispatcher’s office and a 500 kw. turbine floating 
on the line ready at a moment’s notice to pick up the 
load. : 

Kennewick is directly across the river from Pasco, 
these towns being the chief points of navigation on 
the upper Columbia River. The 66,000 volt transmis- 
sion line is carried across the river here by means of 
three steel towers, one 146 ft. tower on either bank 


and one on an island. One span is 1191 ft., the other 
1677 ft. The conductor is 250,000 c.m. stranded alumi- 
num cable. The crossing is provided with a ground 
wire of % in. steel cable strung across centers of 
towers, this cable being bridled at each end to two 
anchor cables which run back to the ground. 

This line continues 46.1 miles to Walla Walla, 
serving as a tie between the Yakima Valley, the Upper 
Columbia and the Walla Walla systems. Power is 
transmitted in either direction, thus. permitting full 
utilization of all power generated at either of the sys- 
tems. The Snake River is crossed at Burbank by a 
1652 ft. span carried by two 135 ft. steel main towers 
and two 35 ft. anchor towers. The conductor at the 
crossing is % in., 7-strand, copper-clad_ steel - wire. 
More than 13,500 acres have been reclaimed at Bur- 
bank by gravity canal from the Snake River. 


The Pasco Reclamation Company is the largest 
single consumer at Pasco. This company has about 
seventeen thousand acres of irrigable land surrounding 
the town of Pasco and occupying the gore formed by 
the junction of the Columbia and Snake rivers. The 
maximum lift for pumping is 125 ft. during the month 
when irrigation is necessary. About half this area is 
now under water pumped from the Snake River. 

The pumping plant is a concrete structure on the 
north bank of the Snake River two miles above its 
confluence with the Columbia and directly under the 
tracks of the Portland, Seattle and Spokane Railway. 
Three 250 kw. transformers lower from 66,000 to 2200 
volts, at which voltage two General Electric induction 
motors, one 30 h.p., the other 35 h.p., are direct con- 
nected to two single stage vertical Worthington pumps 
40 ft. below. 

A heavy timber submerged intake, 4x6 ft.. ex- 
tends from the stream channel to the control gates. 
Each pump has a 16 in. suction and 14 in. discharge. 
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Interior of Kennewick Steam Plant. 


The main discharge is through 900 ft. of 36 in. wood- 
stave pipe to the main distributing gravity canal, the 
upper portion of which is concrete lined. Concrete 
bays with wooden gates control admission to the dis- 
tributing lines. 

The distributing lines are all wood-stave pipe, the 
24 in. and larger being built of continuous staves and 
smaller of machine banded. As a rule the system 
follows the subdivisional lines and is interconnected 
as far as possible, frequent valves being provided for 
cut-out. Blow-offs are provided at all depressions and 
stand-pipes at all summits. The use of wood-stave 
pipe, instead of open canals, conserves the water, 
reduces the cost of maintenance and gives a more 
permanent system. 

Electric pumping here, as elsewhere, is fast dis- 
placing other forms on account of lower initial invest- 
ment, maintenance, operation and depreciation. Each 
year sees fewer water wheels and gas engines and 
more electric motors. 


The soil throughout the region is rich and deep 
the barren appearance of much of the county being 
due to the scanty rainfall, averaging 9 inches at North 
Yakima, 6 inches at Sunnyside and 3 inches at Kenne- 
wick. The mean average temperature is close to 50 
degrees, without very great extremes. Hay, alfalfa. 
wheat, oats, potatoes, hops, fruits and vegetables of 
all kinds are raised in abundance. The months of con: 
tinuous sunshine during the long summer months ad- 
init of almost tropical luxuriance of growth wherever 
the necessary amount of moisture is supplied. All 
these lands were parts of a great lake bottom made up 
of disintegrated basaltic blocks and volcanic dust, 
which accounts for their great fertility. 


Upper Columbia Division. 

Although the country north and east of the 
Yakima Valley has the same rich soil and favorable 
climate, its comparative inaccessibility has retarded its 
development. The Benton project of the Reclamation 
Service proposes at some day to supply water to the 
lands on the west bank of the Columbia from Kenne- 
wick to Priest Rapids, but of far greater immediate 





Irrigation Ditches, Near Hanford. 


value is the extensive work of the Hanford Irrigation 
& Power Company, which has installed a large gen- 
erating plant at Priest Rapids and transmits power to 
Hanford and Coyote Falls, where water is pumped to 
irrigate 16,000 acres. North of this development the 
Rose Land Company is also pumping by means of 
current transmitted from Priest Rapids to Beverly, 
where the new line of the Chicago, Milwaukee & Puget 
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Priest Raipds Power Plant. 


Sound railway crosses the Columbia. As this country 
is now rapidly developing it offers an excellent market 
for power. 

The Priest Rapids development on the Columbia 
River east of Hanford was originally designed as a 
generating station from which power could be trans- 
mitted to various pumping plants along the Columbia 
and to the town of Hanford. With the affiliation of 
this company with the Pacific Power & Light Com- 
pany this plant was tied in with the transmission lines 
of the latter. 

An island separates the Columbia into two chan- 
nels above Priest Rapids and made possible the con- 
struction of a wing dam across the south channel. This 
diverts a part of the water through an intake 140 ft. 
wide and 700 ft. long discharging into a natural lagoon 
which forms the first three-quarters of a mile of the 
conduit. At its lower end ten butterfly type gates 
control the water admission into 5000 ft. of canal which 
has been excavated to a bottom width of 67 ft., with 
sides sloping 1% to 1. The earth and gravel from the 
excavation was used as a protective embankment for 





Head of Priest Rapids Power Canal. 


‘hier Rn P.Co 


the entire length of the conduit which parallels the 
river. 


The power house stands as an integral part of the 
dam at the end of the canal, the water discharging 
directly into the river after passing through the wheels. 
The head-race wall extends 50 ft. on each side of the 
building, thus allowing for future longitudinal exten- 
sions to accommodate four more units. As shown in 
the cross-sectional view of the power house the build- 
ing has three floors. The upper carries the two gen- 
erators, the middle the thrust bearings and the lower 
the turbines, all this floor being below the high water 
level of the river and 58 ft. below the generator floor. 
This was necessary on account of the variation be 
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Cross-Section of Priest Rapids Plant. 
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tween low and flood water which causes a head vary- 
ing from 18 to 27 ft. 

Each of the 900 kw., 60 cycle, 3 phase, 2200 volt, 
revolving field, vertical shaft, Bullock generators is 
driven through vertical shafting by a 1000 h.p. vertical 
Allis-Chalmers turbine in open flume, one being a 
single, the other a triplex. The latter consists of a 
twin center discharge turbine mounted on the same 
shaft above a single lower discharge turbine. The 
concrete draft tubes lead the water from both dis- 
charges with uniformly decreasing velocity to the tail- 
race, the lower draft tube being 11 ft. below the low 
water mark of the river. Tailrace gates are provided 
for each of the turbines, so that it is possible to pump 
out the pits for inspection and repair by means of a 
motor-driven bilge pump. 

The two exciters are 60 kw. compound wound ma- 
chines, one being driven by a 100 h.p. single runner 
turbine, the other by an 85 h.p. 2300 volt motor. The 
use of this motor-generator set instead of a second 
turbine driven exciter saved considerable space. 

The switchboard stands on the generator floor in 
front of and on a level with the transformers, which 
are housed in a bay to the rear. The board consists 
of seven 16x90 in. black enameled slate panels, includ- 
ing two generator, two exciter, one induction motor, 
one transformer and one outgoing line panel. 

The transformers consist of three 1000 kw. water- 
cooled delta connected units which raise the potential 
from 2200 up to 66,000 volts for transmission to Han- 
ford and two 250 kw. units supplying 6600 volt current 
to the Beverly line. 


The Priest Rapids-Beverly 66,000 volt transmis- 
sion line runs from the Priest Rapids generating sta- 
tion in a northerly direction across the Columbia River 
to Beverly, Wash. It is 14.6 miles long and traverses 
a sandy and rolling country covered by sage brush. 
This line was operated for some months feeding the 





Beverly Substation. 
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66,000 volt substation at Beverly to serve the Rose 
Land Company and other customers on the west side 
of the Columbia River. In April, 1912, the Beverly 
transformers were cut out and the line voltage lowered 
to 6600 volts, feeding the customers direct from the 
Priest Rapids station at that voltage. The power con- 
ductors are No. 0000 aluminum from the power house 
to the main tower on the south river bank; from this 
tower to the main tower on the opposite bank con- 
ductors are 9/32 in. Siemens & Martin steel cable; the 
remaining portion through to Beverly is No. 0 copper. 
The Beverly substation contains one 300 kw., three 
phase transformer. 


The Priest Rapids-Hanford line is a reconstruction -~ 


of the 23,000 volt line to the Coyote pumping plant, 
consisting of 40 ft. poles spaced 142% ft. apart. The 
pole framing of this line was altered to make it suit- 
able for 66,000 volt operation. The old cross arms, 
insulators, pins and power conductors were removed 
and returned to the Kennewick storeroom. Three new 
aluminum power conductors were run with a loop into 
the Coyote pumping plant and on to Hanford. The 
old telephone wires were transferred from the old 
brackets to R. Thomas telephone insulators placed on 


5 ft. cross arms. The line has a surveyed length of 
28.46 miles. 


The Richland-Hanford line is a 66,000 volt, three 
phase transmission on wooden poles connecting the 
substation at Hanford, Wash., with the Yakima Valley 
66,000 volt transmission line near Richland, Wash. On 
the same pole line there is carried a telephone circuit. 
A telephone circuit has been run from the Kennewick 
substation on the poles of the old Yakima Valley 
66,000 volt transmission line to connect with the above 
mentioned telephone circuit. This Richland-Hanford 
line is by survey 26.2 miles long and is over a country 
sandy, rocky and in many places rough, and is also 
covered with sage brush. 


The Coyote Rapids pumping station stands on the 
banks of the Columbia 16 miles below the Priest 
Rapids power house and pumps water under a 36 ft. 
head from the river. The building is of concrete con- 
struction, 67x25 ft. The present installation consists 





Rear View Coyote Pumping Plant. 
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of three pumping units, with provision for more. On 
the upper floor are the three main pump motors, 
switchboards and transformers, on the lower are the 
pumps. 

Incoming power is received at 66,000 volts 
through a concrete line tower on the roof, stepped 
down to 2200 volts by three 600 kw. transformers, and 
used to operate the motors, two 450 h.p. induction 
units and one 675 h.p. unit. The former are direct 
connected to Allis-Chalmers centrifugal pumps with 
single stage vertical shaft and the latter to a certrifu- 
gal pump manufactured by I. P. Morris Co. 





Coyote Rapids Pumping Station. 


A wooden intake tunnel 8 ft. high extends 300 ft. 
out into the river to the intake crib below the river's 
lowest water level. Thirty inch sluice gates are placed 
at the suction inlet of each pump. A bilge pump like 
that at the power house is used to empty the intake 
well and prime the main pumps. 

Current for the pumping plant is supplied from a 
nearby wood frame substation housing three 600 kw. 





Interior of Coyote Pumping Plant. 


transformers Y connected on the 66,000 volt side and 
delta connected on the 2300 volt side. Three similar 
333 kw. transformers feed a 15 mile wood pole line to 
White Bluffs, branch circuits supplying irrigation cus- 
tomers in the adjacent territory. _ 


The Hanford substation and pumping plant, a 
building 30x23 ft., has been enlarged by the addition 
of a reinforced concrete structure 28x23 ft. which is 
used as a synchronizing station connecting the 66,000 
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volt lines from Priest Rapids to those from Richland. 
A 50 h.p. Allis-Chalmers, 2200 volt, three phase motor 
drives a Dean triplex pump having a capacity of 500 
gallons per minute under 100 Ib. pressure. Three 200 
kw. transformers step down from 66,000 to 2200 volts. 
A synchronizing panel is included in the five panel 
switchboard. 
Walla Walla Division. 


Walla Walla, or “many waters,” in the language 
of the Indians whom the adventurous settlers of 1818 
found in this vicinity, has had a most interesting his- 
tory in its evolution from a fur-trading headquarters 
to its present enviable position as the center of a rich 
agricultural valley whose five million acres are con- 
tained within the boundaries of the Columbia on the 
north, the Snake on the west and the Blue Mountains 
on the east and south. Of particular engineering 
historic interest is the fact that it was the site of the 
pioneer experiments with single phase transmission of 
hydroelectric power. 

“In 1892 the Walla Walla Gas & Electric Company 
harnessed the power of Mill Creek, five miles east of 
Walla Walla to operate a double-nozzle Pelton wheel 
driving a 100 kw., 133 cycle, single phase generator of 
the old composite wound Thomson-Houston “A 100” 
type. This generator delivered power at 2000 volts 
directly to a single circuit of No. 0 copper wire leading 
to the substation at Walla Walla. Here a similar gen- 
erator was used as a synchronous motor to drive the 
line shafting to which were belted the several dynamos 
furnishing current for the arc and incandescent light- 
ing of the town. This shafting was also driven by a 
100 h.p. Ball tandem compound engine which had been 
installed in 1890. The incandescent lighting load was 
mainly cared for by the transmission line, the steam 
plant being used as an auxiliary. 

One of the most interesting features of this equip- 
ment was the method of starting. A 15 kw., 500 volt 
exciter for the generating unit at the hydroelectric 
plant was first thrown on the line and used to drive a 
7% kw., direct current, bi-polar starting motor in the 
Walla Walla substation which brought the 2000 volt 
synchronous motor up to speed. When this was ac- 
complished a 1% kw., 110 volt exciter was thrown on 
to the field of the synchronous motor, the 500 volt, d.c. 
generator cut off the transmission line and the 2000 
volt generator thrown on. These various maneuvers 
were accomplished by means of double throw, double 
pole switches at either terminal operated by attendants 
in telephonic communication, there also being a pilot 
lamp to indicate the change from direct to alternating 
current on the line. Lipro wy 400 

But this as well as the 300 kw. monocyclic system 
later installed by the General Electri¢ Company is now 
a thing of the past, having been replaced by the stand- 
ard three phase, 60 cycle equipment since the Pacific 
Power & Light Company took over this and neighbor- 
ing properties in 1910. 

The Walla Walla River plant is now the main 
generating plant for this division, being a 2000)kw. > 
hydroelectric development on the south fork of the 
Walla Walla River, seven miles east of Milton, Ore., 
and about 50 miles south of Walla Walla, these towns 
being connected by an interurban electric road oper- 
ated by the company. This spring-fed stream rises on 
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Walla Walla River 


the west slope of the Blue Mountains and runs west 
to the Columbia, with a minimum flow of 100 second 
feet at the point of diversion. Its upper drainage area 
is heavily forested, the lower half being devoted to the 
many agricultural products which the climate and soil 
make possible. 

A plank-faced crib dam 6 ft. high and 40 in. thick 
diverts the water to 5.7 miles of conduit leading to the 
forebay. This conduit includes 17,000 ft. of 48 in. 
wood-stave pipe line, 70 ft. of 7x6 ft. tunnel, and 11,000 
ft. of trestle averaging 18 ft. in height, as well as 2285 
ft. of open flume averaging 25 sq. ft. cross section. 
The forebay is a vertical wooden penstock 8 ft. square 
and 25 ft. deep, delivering the water under a static 
head of 361 ft. through 756 ft. of 42 in. pipe, the first 
340 ft. being wood-stave and the last 416 ft. riveted 
steel of from 4% to % in. thickness. 

The power station is a wooden frame structure 
with cement plastered walls, concrete floor and wood 
trusses and roof. The main building is 96x31 ft., the 
switchboard and transformer room being 28x35 ft. 

The generating equipment consists of three 800 
h.p. Pelton Francis turbines and a 1000 h.p. Pelton 
impulse wheel, each of the former being direct con- 
nected to a 500 kw., 2300 volt Bullock generator and 
the latter to a 1250 k.v.a. machine. Two 24 in. Pelton 
impulse wheels drive the 45 kw. exciters. The gover- 
nors are three Pelton type and one Lombard. 











Interior of Walla Walla River Plant. 


Hydroelectric Plant. 


The switchboard has eight panels of 32x90 in. blue 
Vermont marble, there being four generator panels, 
two exciter panels and two switching panels. 

Power is stepped up from 2300 to 25,000 volts by 
means of nine 250 kw., oil insulated, water-cooled 
transformers, feeding the 18 mile lines to Walla Walla, 
the 10 mile line to Freewater and the 35 mile line to 
Pendleton. There are also three 25 kw. transformers 
stepping down to 110 volts for station use. The high 
tension switching apparatus consists of three 45,000 
volt General Electric K-6 oil switches, two controlling 
the high tension circuits to Walla Walla and one the 
two lines to Freewater and Pendleton, Ore. Light- 
ning protection is provided by 12 Westinghouse 25,000 
volt low equivalent arresters and choke coils. 

A double pole line carrying No. 6 copper wire on 
pin type insulators transmits current at 25,000 volts 
to the combined substation and generating plant at 
Walla Walla. This is a brick building with concrete 
floor, steel roof trusses and corrugated iron roof, the 
generating station being 55x105 ft. and the substation 
52x41 ft. 

{ 

_- The Walla Walla steam plant equipment consists 
of a 1000 kw. Bullock generator furnishing three phase 
current, 60 cycles, 2300 volts, and driven at 1800 r.p.m. 
by an Allis-Chalmers steam turbine. Steam is sup- 
plied at 160 Ib. pressure by two 500 h.p. Babcock & 





Walla Walla Steam Plant. 
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Wilcox water tube boilers. The condenser is of the 
Wheeler rectangular jet type with motor driven cen- 
trifugal circulating pump and Wheeler dry vacuum 
pump. The boiler feed water is heated in a 3x6 ft. 
vertical National heater and pumped by a 10 in. x 6 
in. x 10 in. duplex piston Gardner pump. Exciting 
current is derived from a 22.5 kw. Bullock generator 
driven by an American Blower Company twin 6 in. x 
6 in. vertical engine. 

Direct current for the Walla Walla Valley Trac- 
tion Company, which is controlled by the Pacific 
Power & Light Company, is taken from a 500 kw. 
motor-generator set, Y2300/600 volts. This company 
operates 15.25 miles of interurban railway between 
Walla Walla and Milton, 9.71 miles in Walla Walla, 
and 10 miles to Freewater. The rolling stock com- 
prises ten motor passenger cars, two trailers, one ex- 
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At Dayton a_150 kw. monocyclic generator driven 
by a 23 in. and a 19 in. Samson-Leffell open flume type 
turbine is installed but not used except in case of 
failure of the transmission from Walla Walla. 

At Pomeroy, northeast of Dayton near the Idaho 
line, the Pacific Power & Light Company has taken 
over the properties of the Tucannon Power Company, 
which are operated independently, though they will 


_ ultimately be tied in with the system. These include 


a 150 kw., 1100 volt Westinghouse generator driven by 
‘a McCormick water wheel near Marengo, power being 
transmitted to Pomeroy at 6600 volts, and a 100 kw. 
steam unit at Pomeroy. 

Garfield County, of which Pomeroy is the county 
seat, has a population of about 5000. Wheat is the 
staple product, although alfalfa, fruits and garden 
truck are demanding much attention in the small val- 





Interurban Car and Substation at Freewater. 


press car and two flat cars. Hourly service is regu- 
larly maintained on the interurban and fifteen minute 
headway on the city lines. 

Three 750 kw. transformers lower the incoming 
25,000 volts to 2300 for local distribution. City arc 
lighting is cared for by two 7.5 ampere, 75 light, con- 
stant current transformers. Lightning protection is 
provided by eight 2300 volt, three phase, graded shunt, 
station type arresters. 


The Walla Walla-Dayton 66,000 volt line runs 
31.7 miles northeasterly from the Walla Walla sub- 
station to Dayton with a branch circuit to the Waits- 
burg power plant. The circuit is of No. 0 copper car- 
ried by suspension insulators and closely follows the 
Northern Pacific railroad tracks. The power is raised 
from 25,000 to 66,000 volts at the Walla Walla sub- 
station by three 1000 kw. transformers and lowered to 
6600 volts at the Waitsburg substation by, three 500 
kw. transformers. That portion of the line between 
Waitsburg and Dayton is operated at 6600 volts, which 
will be raised to 66,000 volts when the load warrants it. 


The Waitsburg power plant is situated on the 
Touchet River 1%4 miles east of the town. The equip- 
ment consists of _a 150 kw., 60 cycle, three phase, 2300 
volt generator belted to line shafting so that it can be 
driven either by water wheels or steam engine. The 
wheels comprise a 25 in. Victor and a 17 in. Samson- 
Leffell horizontal turbine. The engine is a 12 in. x 36 
in. Lane & Bodley single cylinder engine. 


Interior of Freewater Substation. 


leys. Irrigation is confined almost exclusively to 
bench land along the Snake River, where water must 
be pumped. Some power is also necessary in conjunc- 
tion with Pataha Creek pumping installations. 


The 22,500 volt Walla Walla River-Pendleton 
transmission line consists of 35 miles of a double cir- 
cuit of No. 6 copper wire carried on wooden poles. 
The line is tapped at Athena, where three 100 kw. 
transformers step down to 2300 volts. 


The Pendleton substation is a brick building 44x45 
ft., having three 250 kw. Bullock transformers, 23,500/ 
2300 volts, air cooled, which with switchboard, light- 
ning arresters and arc lighting equipment complete 
the installation. The last named includes a 34 kw. 
Kuhlman transformer raising to 3500, 4000 or 4500 
volts, a 7.5 ampere, 4300 volt Adams Bagnall constant 
current regulator and arc light panel. 


The Freewater 22,500 volt transmission line from 
the Walla Walla River plant consists of 10 miles of 
double circuit of No. 6 copper. The Freewater sub- 
station is a brick building 30x45 ft. and steps down 
the voltage for local use, including a rotary converter 
for the electric railway from Walla Walla, and for the 
line to Vincent and surrounding territory at 6600 volts. 
In addition to three 45,000 volt disconnecting switches 
there are two 45,000 volt, K.-6 General Electric oil 
switches. One 100 kw., three phase, delta connected, 
self cooled transformer lowers the voltage to 2300 
volts for local use, three 75 volt units supply 370 volts 
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to a 200 kw. General Electric rotary converter housed 
in the substation and feeding direct current at 600 
volts to the trolley line, and two 100 kw. transformers 
step down to 2200 volts for later transformation to 
6600 volts through two 100 kw. units. Twenty-nine 
miles of 6600 volt, three phase feeder lines and eleven 
miles of secondary feeder lines serve irrigation needs 
and light and power consumers in adjacent territory. 


The Attalia substation, at the townsite of Attalia 
where the Columbia River Canal Company irrigates 
7000 acres by a gravity canal from the Walla Walla 
River, is fed by a tap from the Walla Walla-Pasco 
66,000 volt line. Power at 6600 volts, three phase, is 





Attalia Substation. 


distributed from this substation to supply light in the 
town of Attalia and to serve motors in the substation 
of the Attalia Land Company. 

The equipment consists of two 66,000/6600 volt 
General Electric transformers Y-connected on the high 
and delta-connected on the low, one with a capacity 
of 150 kw., the other 200 kw., with the usual switch- 
board, switching apparatus and lightning arresters. 


Lower Columbia Division. 


A hundred miles west of Walla Walla amid leap- 
ing waterfalls and towering cliffs the Columbia River 
has carved a mighty gorge through the basaltic barrier 
of the Cascade Mountains to give ocean outlet to the 
rushing waters from the east and desert inlet to the 
moisture laden winds from the west. Here where rail 
and water compete and sun and water meet are being 
grown some of the world’s finest fruits. 


Prosperous communities on either bank, The 
Dalles, Goldendale, Hood River and White Salmon, 
are the shipping centers and current consumers. The 
several power plants serving this territory have been 
acquired by the Pacific Power & Light Company, 
which has done much to improve the service. To the 
south also is a virgin empire into which the Hill and 
Harriman lines are being eagerly rushed up either side 
of the deep canyon which Deschutes River has hewn 
in the Columbia lavas. According to the investiga- 
tions of the U. S. Geological Survey, “it has been esti- 
mated that Deschutes River, from Bend to the mouth, 
a distance of 140 miles, is capable of furnishing over 
a million horsepower.” Most convenient of develop- 
ment and nearest to a market is its tributary, the 
White River, which discharges its milky flood into 
Deschutes about 30 miles south of its junction with 
the Columbia. 
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S|\HE White River develop- 
»| ment represents the in- 
dustrial utilization of one 
of the most beautiful 
waterfalls of the West, 
yet without appreciably 
marring its natural grand- 
uer, as may be seen in the 
frontispiece. With gentle 
slope the river flows east- 
erly over the Columbia 
plateau till, near its ap- 
proach to precipitous Des- 
chutes Canyon, it plunges 
nearly 200 ft. in less than 
two miles. 
At the foot of the falls 
the Wasco Warehouse 
» Milling Company in- 
. stalled a hydroelectric 
£ plant in 1901;transmitting 
the power at 20,000 volts to The Dalles. In 1910 the 
property was purchased by the Pacific Power & Light 
Company, who have since remodeled the plant, in- 
creased the head and raised the transmission voltage 
to 66,000, also constructing a new high tension line 


White River Plant. 


~ from The Dalles to Hood River. 


A concrete dam 8 ft. high has been built across 
the river above the falls and diverts the water through 
manually operated headgates to a settling basin. From 
this basin a 48 in. wood-stave pipe delivers the water 
to a second settling basin and forebay constructed by 
placing a substantial concrete dam across a dry creek 
bed above the power house. These two settling basins 
are necessary on account of the large amount of sedi- 
ment which the river carries from its glacial sources 
and which gives this stream its name. The second 
basin is constructed with a central division wall and 
gates which readily allow flushing out the accumu- 
lated silt. From the forebay a 60 in. woodstave pres- 
sure pipe 430 ft. long, with riveted steel branching 
terminal pipe gives 149 ft. head. Both sections of 
wood-stave pipe are protected from the intense rays 
of the sun by galvanized iron roofing. 

The original building was a stone masonry struc- 
ture 62x33 ft. with steel trussed corrugated iron rcof. 
By removing the north end wall a concrete extension 
25x38 ft. has been built to house the transformers and 
lightning arresters. . 

The prime movers at White River éOmprise three 
Pelton Francis turbines, two having been installed in 
1911 to replace impulse wheels and one being a new 
unit put into service in 1912. The former are 1000 h.p. 
wheels with Pelton governors directly connected te 
500 kw., 60 cycle, three phase General Electric gen- 
erators. As these wheels had to be adapted from their 
normal speed of 514 r.p.m. to the 225 r.p.m. of the old 
generators, the specific speed characteristics were quite 
unfavorable. Notwithstanding this handicap these 
wheels developed an efficiency of 82 per cent under 
test. Exciting current for these two machines is fur- 
nished by a 40 kw., 125 volt General Electric exciter 
belted to the shaft of one of them and by a similar 
exciter driven at 605 r.p.m. by a Pelton wheel. 

As the No. 3 unit exemplifies the latest ideas in 
the construction of the Pelton Francis turbine, a de- 
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Pipe Line Penstock and Power House, With White 
River Falls at Left. 


tailed description may be of interest. The wheel is of 
the single discharge, three bearing type, the shaft be- 
ing extended to carry the rotor of a General Electric 
engine type generator. As this unit provides station 
regulation excess fly-wheel effect was incorporated in 
the rotor and in addition a 10,000 Ib. cast steel fly- 
wheel 8 ft. in diameter has been provided. This is 
designed to withstand a run-away speed of about 800 
r.p.m., the normal speed being 514 r.p.m. 

Notwithstanding the provision of double settling 
basins considerable glacial silt is carried by the water, 
so that it was necessary to case-harden and shroud ali 
parts exposed to wear. The effective head, including 
draft tube, is 137.5 ft. The turbine runner is of phos- 
phor bronze, machined and hand finished to reduce 
hydraulic losses to a minimum. The thrust bearing is 
of the cantilever type, provided with separate oil pump 
for constant lubrication. 

The wicket gate mechanism is actuated directly 
by the governor, being capable of adjustment from 
outside the water chambers. The links controlling 
the guide vanes are so designed as to have a predeter- 
mined breaking strength. Water hammer in the pres- 
sure line is prevented by means of a synchronously 
operated Pelton automatic relief valve actuated by the 
governor rock shaft. Water waste is lessened by the 
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Interior of White River Plant. 


gradual closure of the valve after relief has been af- 
forded, the rate of closure being adjustable. 

The Pelton oil pressure governor, with which this 
as well as the other turbines are equipped, consists of 
essentially four parts,—the oil pumping system, the 
centrifugal mechanism, the valve mechanism and the 
power cylinder. 

The oil pressure system is placed in the base 
of the device, which is also arranged as an oil res- 
ervoir and air tank so that a cushion of air is con- 
stantly on the oil. The air is pumped into this tank 
at the end of the stroke by which the oil is forced in. 

The centrifugal mechanism is situated in an en- 
closed drum on the governor head. Its variation in 
speed, as communicated by belt from the turbine shaft, 
controls the action of the valve mechanism whereby 
the oil is admitted to the power cylinder, which in turn 
actuates the rock shaft through lever connection. 

The governor is arranged with auxiliary hand con- 
trol in addition to gf independent hand control directly 
attached to the rock shaft and separate from the gov- 
ernor. An over speed limiting device is also provided, 
so should the governor belt break and the load simul- 
taneously drop from the turbine a tripping device will 
actuate the valve controlling the oil supply so as to 
close the turbine gate. This action is accomplished 
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through the agency of the air pressure on the oil, there 
being a sufficient volume of air to care for a series of 
strokes. 

The generator is a 1250 kw., 60 cycle, three phase 
General Electric machine. Exciting current is fur- 
nished by a 60 kw. exciter on the main generator shaft. 

The switchboard has nine panels, three each for 
generators and exciters, one for instruments, one for 
line and one for the regulator. 

Power is stepped up from 2300 to 25,000 volts for 
transmission to Dufur and The Dalles by means of 
three 1000 kw., single phase General Electric trans- 
formers, one spare being installed. A set of 66,000 
volt aluminum cell electrolytic arresters give protec- 
tion against lightning. 

The 66,000 volt transmission to The Dalles is 27 
miles long, the circuit being No. 6 copper wire on 
Thomas insulators. At Dufur two 50 kw. transformers 
step the current down to 2300 volts for local distri- 
bution. 





The Dalles Substation. 


4 

At The Dalles is a 500 kw. transformer substation 
connected by transmission line to the generating plants 
at White River and Hood River. The Dalles, literally 
“flag-stones,’ was the early center of missionary ac- 
tivities among the Columbia River Indians and was 
also the site of one of the first military posts estab- 
lished in the Northwest. At one time a United States 
mint was partly built here to coin the gold from the 
Idaho mines. The surrounding country is the source 
of thousands of carloads of fruit, hay, grain and cattle. 
In addition to domestic lighting and power, current is 
supplied to the mill of the Wasco Warehouse Milling 
Company, who built the White River plant, and to 
many small irrigating plants. 

The substation is a substantial brick and stone 
building 37x77 ft. with wood trussed sheet iron roof. 
It houses three 500 kw., oil-cooled, 66,000/6600 volt, 
single phase General Electric transformers, with the 
usual regulating and switching equipment. There is 
also a 21 kw. arc transformer for the 6.6 ampere lamps 
which light the town, 
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The seven panel switchboard is equipped to 
handle 550 amperes for commercial circuits, 300 am- 
peres for the Wasco mills and 150 amperes for the 
Diamond mills. With the standard General Electric 
meter equipment for the board is included an Erstline 
graphic recording wattmeter. 

The Dalles-Hood River transmission line is 20.6 
miles long. The three power conductors are No. 0, 
7 strand copper, a telephone circuit of No. 8 copper 
clad wire being carried on a 5 ft. cross arm below the 
power circuit. Though built for 66,000 volts this line 
is temporarily operated at 22,500. 

The Hood River substation and power plant is 
situated about a mile from the town, the plant being 
used as an auxiliary to the power transmitted from 
White River. Power is developed at two sites, the 
upper consisting of a 100 h.p. McCormick water wheel 
driving a 75 kw., 2300 volt, 60 cycle, three phase Gen- 
eral Electric generator and the lower a 530 h.p., 18 in., 
twin McCormick turbine direct connected to a 250 kw. 
Bullock generator supplying three phase, 60 cycle 
current at 2300 volts. 

At each station there are two 100 kw., single 
phase, delta connected, 2300/6600 volt Moloney trans- 
formers and at the upper station there are also three 
100 kw., 23,000/2300 volt, single phase Bullock trans- 
formers. 

Hood River Valley is essentially a fruit growing 
community, specializing on Newtown and Spitzenberg 
apples, for which it is world-famed. Irrigating ditches 
cover the entire valley, being necessary for the culti- 
vation of strawberries and small fruits, the rainfall 
being 36 inches. The valley boasts a population of 
about 5000, more than half the people living in or close 
by the town. 

The White Salmon River discharges its quota into 
the Columbia across the river from White River. Its 
valley with the towns of Underwood and White 
Salmon is also fast becoming an apple center now that 
transportation facilities are available in the North 
Bank railroad. Excellent strawberries are raised 
while waiting for the orchards to come into bearing. 

Power is distributed at 6600 volts throughout this 
promising district from a hydroelectric plant at Husum 
on the White Salmon River. Two 280 h.p. Samson 
horizontal turbines drive through belting a 75 kw., 
three phase, 2300 volt General Electric generator and 
a 5 kw. exciter. By means of three pole-type trans- 
formers current is stepped up from 2300 to 6600 volts. 

Goldendale and Centerville are north of The 
Dalles and west of White Salmon in the rich valley of 
the Klickitat. These towns and the surrounding coun- 
try are supplied with power by the Pacific Power & 
Light Company from a hydroelectric plant on the 
Klickitat 10 miles west of Goldendale at Blockhouse, 
near the site of an old blockhouse fort, the refuge of 
the early settlers. The generator. is a 150 kw., three 
phase, 60 cycle Stanley machine driven at 900 r.p.m. 
by an 18 in. Victor Girard turbine under 300 ft. head. 

The load is mostly for domestic lighting, as little 
irrigation pumping is necessary in this district on 
account of the frequent rains. Nearly all the 2000 
acres under irrigation are supplied by gravity, although 
several private pumping projects are being developed. 
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Steam Turbo Generating Plant of Hammond Lumber Company Near Astorié 


Astoria. 

Astoria, the second city of Oregon in commercial 
importance and rating, was established as a fur-trading 
emporium in 1810 by John Jacob Astor. It occupies 
a most strategic position near the mouth of the Colum- 
bia River whose seven miles of width affords an excel- 
lent harbor. Most of the residence portion of the town 
is built on the steep hills constituting the river bank 
which slopes so abruptly to the water’s edge as to 
necessitate the construction of over ten miles of 
planked streets built on piles in the business section, 
thus giving rise to its appellation of “the Venice of 
America.” The principal industries are salmon fishing 
and lumbering. The former gives an annual output of 
about thirty million pounds, most of which is canned; 
the latter amounts to a yearly production of over two 
hundred and fifty million feet. 


The refuse from one of these mills, that of the 
Hammond Lumber Company, is the fuel for twelve 
tubular boilers furnishing steam to the two 800 kw., 
horizontal Curtis turbo-generators which now furnish 
most of the electric current used at Astoria. The 
Pacific Power & Light Company finds it more econom- 
ical to buy this power than to regularly operate the 
reserve steam plant which they bought from the As- 
toria Electric Company. 

Power is transmitted at 22,500 volts from the mill 
at Tongue Point, four miles from Astoria, by means 
of a double line of 50 ft. and 75 ft. poles carrying No. 6 
copper wire on pin insulators. 

The substation is a substantial reinforced concrete 
building 21x31 ft. adjoining the power plant and hous- 
ing four (one spare) 300 kw., delta connected, 22,500/ 
2300 volt transformers, There are also three 50 light, 
constant current tub transformers with mercury arc 
rectifier sets for are lighting. Aluminum cell light- 
ning arresters are installed. 

The power apparatus is housed in a brick and 
corrugated iron engine room 150x98 ft. and a boiler 
room 57x58 ft. The main generator is a 500 kw., three 
phase, 60 cycle, 2300 volt General Electric machine 
direct connected to a 1000 h. p., vertical cross-com- 
pound, non-condensing McIntosh & Seymour engine. 
Exciting current is obtained from an engine-driven 
27 kw. exciter and steam is supplied by one 750 h.p. 
and two 200 h.p. Cahall, Aultman & Taylor water tube 
boilers equipped with wood-burning Dutch oven and 
fire bases respectively. Feed water is heated by a 





(Vol. XXIX—No, 11 














7x3 ft. Goubert closed primary heater and pumped by 
a 7%4x4%4x6 in. duplex piston Blake pump. Another 
300 kw., single phase generator and 550 h.p. engine is 
not in use. 


Direct current for the Astoria electric railway 
which this company also operates is furnished by a 
225 kw., motor-generator set also arranged for belt 
drive from a 400 h.p. Watts-Campbell engine. The 
motor is a 350 h.p., 2300 volt, three phase General Elec- 
tric induction machine, driving a 225 kw., 500 volt, 
direct current General Electric generator. 

The switchboard has nine panels of blue Vermont 
marble equipped with General Electric instruments. 
These include one incoming line panel, an induction 
motor panel and two railway generator panels, two a.c. 
generator panels with exciter panel, a three phase 
feeder and three single phase feeder panels. 





Astoria Substation and Steam Plant. 


This was the first property in the Pacific North 
west to be acquired by the American Power and Light 
Company and differs from all others in that there is 
no possibility of developing a pumping load for irri- 
gation, as the average annual rainfall is over 75 
inches: The city is prosperous and progressive, rap- 
idly adopting the many modern current consuming 
devices for the home which fill in the valleys of the 
load curve, 
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Gas Plant at North Yakima. 


Gas Plants. 

The Pacific Power & Light Company operates gas 
plants at North Yakima and Walla Walla, Wash., 
Lewiston, Idaho, Pendleton and Astoria, Oregon, gas 
being made from coal excepting at Astoria. 

The North Yakima gas works is the newest, hav- 
ing been completed early in 1912. The apparatus is 
housed in a brick building 101x45 ft. with two wings. 
Especial attention was paid to ample window illumina- 
tion. The capacity of the three benches now installed 
is 300,000 cu. ft. daily, provision having been made for 
another bench. 

The retorts, or gas generators, are 18 in number, 
there being three benches of six each. The retorts are 
double ended, 26x15 in. inside and 11 ft. long, being of 
Laclede-Christy make. Coal is fired at one end from 
cars on an industrial railway and coke is pushed out at 
the other by a specially designed hand pusher. The 
hot coke falls into hopper pits, where it is water cooled 
and stored till withdrawn by the coke car. Most of it 
is burned for fuel under the retorts. Steam is supplied 
by a 75 h.p. Frost horizontal return tubular boiler. 

A 6 in. cast iron stand pipe connects the mouth 
of each retort to the hydraulic main whence the gas 
is exhausted to the condensers and the liquor drawn 
into the tar well and purifier. 

The tar well and purifier is 16x24 ft. inside cross- 


section and 10% ft. deep, having 12 in. concrete walls 
and reinforced concrete covering. It is divided into 
two sections, the ammonia well occupying one-third 
its length and the tar well two-thirds. The liquor is 
discharged through a 3 in. drip pipe into a chamber 
4x3 ft. and 5 ft. deep. From this chamber a 3 in. pipe 
at the surface discharges into the ammonia well and 
a 6 in, pipe near the bottom leads to the tar well. 

The gas passes from the hydraulic main through 
a 12 in. cast iron pipe leading to the primary condenser, 
a vertical steel shell 6 ft. in diameter and 20 ft. high 
equipped for air and water cooling. Thence the 12 in. 
pipe branches to two 10 in. sections, each leading to a 
No. 4 Roots exhauster, one driven by a Troy engine, 
the other by an electric motor. After leaving the ex- 
hausters a 12 in. gas main carries the gas to the final 
condenser. It then passes through a water spray and 
two scrubbers, which remove the ammonia, into the 
purifiers and finally to the meter, which is equipped 
with pressure valve. 

The gas is stored in two steel holders, one a single 
lift of 43,000 cu. ft. capacity, the other a double lift of 
151,000 cu. ft. capacity. The gas is drawn from the 
holders by two compressors, which discharge into two 
large storage tanks which feed the city mains. Most 
of the apparatus was installed by the Gas Machinery 
Company of Cleveland, Ohio. 





Gas Plant at Lewiston, Idaho. 
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The Walla Walla gas plant is being reconstructed. 
The building is of brick on concrete foundations with 
concrete floors and asbestos covered roof. There are 
two benches of retorts, one being a Doherty bench of 
sixes, the other a Mitchell regenerative bench of sixes. 
The primary condenser is 4 ft. in diameter and 19 ft. 
high, one of the secondaries has the same height and 
a diameter of 6 ft., the other is 3% ft. x 12 ft. A single 
Kerr-Murray exhauster with 10 in. connections is 
driven by a vertical steam engine. The two scrubbers 
have the same dimensions as the secondary condensers, 
the purifiers are 9 ft. x 11 ft. The meter is a 66 in. 
Maryland type equipped with Heinmon drums and 
having a 24 hour measuring capacity of 432,000 cu. ft. 
with 1 in. loss in pressure. 

There are two steel holders, one two-lift with a 
capacity of 100,000 cu. ft. and one single-lift with a 
capacity of 40,000 cu. ft. These with a tar well ex- 
tractor and 60 h.p. boiler complete the station equip- 
ment, 


The Lewiston gas plant also serves the town of 
Clarkston, Wash., the gas main being extended across 
the river on the bridge connecting the two towns. Gas 
is generated by means of one bench of six Mitchell 
semi-regenerative retorts and two benches of five direct 
firing retorts. There is but one condenser, 6 ft. in 
diameter and 20 ft. high, containing 60 2 in. tubes. 
A No. 2 Roots exhauster is direct connected to a 3x5 
in. vertical engine. The scrubber is 18 ft. high and 
4 ft. 8 in. in diameter, the two purifier boxes are 10x 
12x3 ft. and the boiler a 20 h.p. horizontal return tubu- 
lar. A 6 in. American station meter measures the gas 
before it is stored in the 31,000 cu. ft., single-lift steel 
holder. An 8 in. x 10 in. x 6 in. Hall compressor forces 
the gas through the mains. 


The Pendleton gas plant is the smallest of those 
operated by the company and adjoins the Pendleton 
electric substation. The equipment includes one bench 
of 3 semi-regenerative and one bench of 4 half-depth 
Mitchell semi-regenerative retorts. The condenser, 
scrubber and two purifiers are of Kerr-Murray make, 
the former having 6 in. connections. The exhauster is 
an engine-driven No. 2 Root blower. The tar well 
consists of two tanks 12 ft. deep, one being of con- 
crete 10x10 ft., the other of % in. steel 3 ft. in diam- 
eter. The P. & A. tar extractor with 6 in. connectors 
is similar to those installed in the Walla Walla and 
Lewiston plants. The holder has a capacity of 20,000 
cu. ft., single-lift cupped for double-lift. 

The Astoria gas plant has a crude oil gas genera- 
tor and superheater 4 ft. 6 in. in diameter and 20 ft. 
high. The condenser is of 2 ft. diameter and 12 ft. 
height; the three scrubbers, 20, 18 and 10% ft. high 
and 5%, 5 and 3 ft. in diameter respectively, all being 
made by Dole & Co., who also constructed one of the 
purifiers which is 10 ft. in diameter and 6 ft. deep. 
Of the three other purifiers, one is of the enclosed type, 
12 ft. in diameter and 6 ft. high and two are water 
sealed, 6 ft. boxes. The exhauster is a No. 2 Root 
rotary driven by a 5 h.p. vertical engine. The tar 
extractor is a 4 ft. box made by the Cleveland Gas 
Machine Company. Steam is furnished by a 50-75 h.p. 
marine type boiler and the gas is measured by a 42 in. 
McDonald station meter with 6 in. connections. The 
main holder is a brick and concrete tank 50 ft. across 
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and 18 ft. high with a capacity of 35,000 cu. ft., there 
also being a 5000 cu. ft. single-lift steel relief tank. 
Conclusion. 
The foregoing survey of the Pacific Power & 
Light Company’s properties show it to be one of the 
world’s most extensive high-tension transmission sys- 





Cabbages and Apples on Irrigated Land. 


tems caring for a load dependent upon irrigation. The 
company already has about 3500 h.p. of motor-driven 
pumps and is fast increasing this most desirable load. 
In addition the following towns are given the service 
shown in the tabulation: 


City. Population. Service Supplied. 
North Yakima, Wash, .... 16,000 L.& P., Gas, Water Works 
Wapete WEG. ..cecccsse 800 DIL) be &4 abe dd R EEC OS & we 
Toppenish, Wash ........ 2,000 ee) Me we alas Wasa Re eek e o.0 
ATs PEs cohen eirveces 300 ee Al bg ak b\Gitwi Wa wate pce © 
Granger, WSR. ..6sis cers 350 Diss a ek ole Chews SNORE ee 
Outieee SURE: poco creaece 100 ON a er eee 
Sunnyside, Wash. ....... 1,800 a Mea” 8 fa oe a G06 4 450 oo oe 
Mabton, Wagh. .......0.- 700 PCE: Tt es kev cope 06s 60k e 0 
White Salmon, Wash. .... 1,000 NL ees a evan ws 06 Sake 
i ee. ae 100 sed be tebe 'e CReee Wee 
Goldendale, Wash. ....... 1,500 De Cle b Sdipeh «6's oe hee 
Centerville, Wash. ....... 200 POMS 2 4 ob avs vevee ke eeeee 
Grandview, Wash. ....... 400 DLL {a 6 'o:-a. &(p'nlnwo Sine a\Rib se 
Benton City, Wash. ...... 100 Ea Me 6 bein a 6 6 obs GAN e Owe 
Promeer, WER. ~..ccccce- 2,000 L.&P., Water Works. .... 
Richland, Wash. ......... 150 EO a oun SC isin de Buea © 
White Bluffs, Wash. ..... 200 REO 6d biena Ghieh eb on €b.0 0 
po A err re 100 Re OR a Sk 66 Cidade s 6c'e 
Kennewick, Wash. ....... 1,600 L. & P., Water Works. .... 
PRSOO, Pe bo ews evecics 2,500 L. & P., Water Works. .... 
wi.) ee ee 200 Ed RARE ad bed Ghee dees 
Walla Walla, Wash. .... 22,500 L.&P., Gas, Electric Ry. 
Waitsburg, Wash. ....... 1,500 Ss bk Re wheswaseseee ec 
Huntsville, Wash. ....... 200 GE a a Wibnd oben se adebee © 
Dayton, Wes sicvccccce 2,500 MSS CEs ce ed pe. eie 00 
Marengo, Wash. ........ 100 SS is ti 0k 6 ony as’ eid 0 oe 
Pomeroy, Wash. ......... 1,750 Be a iiain w 0 thevaind 46 teks 00 
Clarkston, Wash. ........ Lee oéeeuaea Oe S6h64444830 40-0 
Lewiston, Idaho .......... 2 arr y eee eet ee 
Freewater, Oregon ....... 600 L.& P., Electric Railway.. 
oe ae rr SOO eke wves Electric Railway.. 
*Weston. Oregon.......... 600 BaMe Po, cesescsccvecseseece 
*Athena, Oregon ......... 900 ES > Pe oe eer ry ese tre 
Pendleton, Oregon ....... 5,000 ON Ee ere Pee a 
The Dalles, Oregon ...... 5,500 EN OD PEO Pe Cerrar ek Pe eee 
Dufur, Oregon ........... COO ee Be wh Bas BS Kvc HR 64E CE oe 
Hood River, Oregon...... 3,000 BAe <5 a 88 bb chu tsb hE 6d 
Astoria, Oregon .......... 10,000 L.&P., Gas, Electric Ry. 
Rural Communities ...... 5,000 Ig igh 6 a Us debian We dere ens 

ios os 4 on 0 6 tha was &O 101,900 


*Wholesale only. 
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Irrigation Company’s Charges. 


Number Water 6%% on oe. 
of acres Annual Cost Water In g.p.m. investment for 1 g. p.m. 
Irrigated. Maintenance. per acre. duty. per acre. per acre, per acre. Remarks. 

Sunnyside .... 70,000 $0.95 $52.00 3 acre ft. 4.25 $3.38 $1.02 Government Gravity 
iS 25,000 1.30 60.00 2.8 acre ft. 3.97 3.90 1.31 Government Gravity 
re 35,000 1.50 93.00 2.17 acre ft. 3.08 6.05 2.44 Government Gravity 
Congdon ...... 4,200 2.00 100.00 1 sec. ft. per 106 4.50 6.50 1.89 Private Gravity 
Selah-Moxie .. 6,000 2,00 35,00 1 sec. ft. per 160 2.81 2.27 1.52 Private Gravity 
Hanford ...... 16,000 2.50 100.00 2 acre ft. 2.83 6.50 3.17 36 ft. lift 
Kennewick ... 11,000 1.50 100.00 2 acre ft. 2.83 6.50 2.82 100 ft. lift 
Prosser Falls.. 1,600 1.50 75,00 1 sec. ft. per 160 2.81 4.88 2.27 50 ft. lift 


Cost ef Electric Pumping. 
Irrigating 160 acres, allowing 450 g. p. m. by direct-connected 
4-inch pump. 
Total Annual 
Interest Total Cost for 
Horse Initial and De- Power Yearly i1g.p.m. 
Head. Power. Cost. preciation. Charges. Charge. per acre. 


20 ft. .. & $800 $92 $210 $302 $1.075 
36 ft. .. 7 880 101 294 395 1.40 
50 ft. .. 11 1010 115 462 577 2.06 
75 ft. .. 16% 1100 127 693 820 2.91 
100 ft. .. 22 1250 144 924 1068 3.69 


The query that most naturally comes to the mind 
oi the reader is whether the demand for power will 
keep pace with the growth of the country. Can elec- 
tric pumping compete with the great gravity canals 
which Federal and private enterprise are building? 
To both of these questions the facts demonstrated by 
experience bear out a most emphatic affirmative 
answer. 

The gravity ditch is a co-operator rather than a 
competitor of electricity, for it is the means of bring- 
ing a greater population to require the public utilities 
which this company provides. Furthermore, it fre- 
quently happens that a consumer uses power to pump 
water from the ditch to a higher level than the grav- 
ity canal reaches. There is also much land not reached 
by the gravity canals which can be irrigated by well 
pumping, certain sections having great areas of easily 
tapped ground waters. 

The cost of electric pumping as compared with 
the charges of several of the irrigation companies is 
shown in the accompanying tables which have been 
adapted from those of H. S. Wells, contract agent for 
the Pacific Power and Light Compariy. The costs 
become prohibitive for orchards above 100 ft. lift, al- 
fatfa and hay not allowing much above 30 ft. lift on 
account of their smaller return per acre. 


The pumping installations average from 5 to 15 
h.p., varying from 1 to 120 h.p. Contracts are taken 
for a minimum of five years and are protected by a 
lien on the customers’ property which will cover the 
amount of the bills during the terms of the contract. 
The company will make line extensions and install 
meters and transformers if the first year’s gross earn- 
ings are at least 35 per cent the cost of the extension. 


The thorough organization and the aggressive 
manner by which this company seeks new business 
is characteristic of each of the other departments. 
General offices are maintained at Portland and local 
offices at each of the important field points. 

The Pacific Power and Light Company was in- 
corporated in 1910 as a subsidiary of the American 
Power and Light Company of New York City, one of 
the interests of the Electric Bond and Share Com- 


pany. 


LOSSES IN COAL PRODUCTION. 


During the last year, in producing half a billion 
tons of coal we wasted or left underground, in such 
condition that it probably will not be recovered in 
the future, a quarter of a billion tons of coal; we 
turned loose into the atmosphere a quantity of natural 
gas larger than the total output of artificial gas dur- 
ing the same period in all the towns and cities of the 
United States; we also wasted or lost in the mining, 
preparation and treatment of other important metal- 
liferous and non-metalliferous minerals from 10 to 
50 per cent of the year’s production of such minerals. 

The above is the startling manner in which Dr. 
Joseph A. Holmes, Director of the United States 
Bureau of Mines describes some of the losses in the 
yearly production of two billion dollars worth of min- 
erals in the United States 


In referring to the waste in the mining and use 
of coal, Mr. Parsons states that the wastes of car- 
bon in our modern economy are almost incomprehen- 
sible. In mining coal in this country, probably one- 
third of the bituminous coal and one-half of the an- 
thracite are left in the mine. Fully 80,000,000 tons 
of anthracite is now being left behind in the mine 
each year, and it is estimated that since mining began 
in this country fully two billion tons of anthracite 
and three billion tons of bituminous coal have been 
left in the ground under conditions which make 
future recovery highly impossible. 


After coal is mined, the losses by no means cease, 
although some of the culm that formerly went to 
waste by millions of tons is now being used. Prob- 
ably not over eleven per cent of the energy in coal is 
being effectively utilized. The remainder of the en- 
ergy’s lost through the inefficiency of the steam boiler. 
the steam engine and the electric dynamo. 

It is estimated that the boiler scale in locomo- 
tives alone in this country means a loss of over 15,000,- 
000 tons of coal annually. It has been shown that 
one-sixteenth of an inch of scale means a loss of 25 
per cent in boiler efficiency. The scientific control 
of the combustion of coal under boilers is constantly 
increasing, but the losses of carbon that is still pour- 
ing from our chimneys, defacing monuments, build- 
ings and landscapes are without valid reason. 

The losses in making of coke by the old-fashioned 
process wasted $40,000,000 in the United States last 
year. He calls this an entirely needless and seem- 
ingly ruthless loss. He declares that these coke ovens, 
without taking into account the value of the by- 
products that were possible, wasted more than one 
million horsepower in the year. All this loss might 
be prevented by the use of modern methods, he says. 
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LIGHT AND POWER RATES OF SEATTLE 
MUNICIPAL PLANT. 
BY J. D. ROSS. 

The city plant first began in 1904 
with a residence rate of 8%c per kw.-hr. 
for the first 20 kw.-hr. shown on the 
meter, 7¥%4c for the next 20 kw.-hr., 
6¥%c for the next 20 kw.-hr., and 4%c 
per kw.-hr for all over 60 kw.-hr. 

The rate charged by the compet- 
ing company when the preliminary 
work of the plant began was based on 
the connected load of the residence. 
The first two hours of connected load 
was given at a rate of 20c per kw.-hr. 
This rate was reduced later to 12%c, 
still based on the connected load. 
Then, in 1907, the competing company 
adopted the system of residence rates 
used by the city plant, giving a rate of 
10c, 9c, 8c and 5c, with a 10 per cent 
discount for cash. In 1911 this was 
further reduced, to 9¥%c, 8%c, 7c and 
5c, with 10 per cent discount for cash. 

In 1911 the city residence rate 
was reduced to 7c for the first 60 kw.- 
hr., and 4c per kw.-hr. for all over 60 
kw.-hr., as shown on the meter. with 
a minimum of $1.00 per month. After 
24 months’ service the rate is 6c and 
4c, with a 75c minimum. 

For street lighting the plant is 
allowed the following rates from the 
general fund: 


6.6 ampere arcs and 400 watt 6.6 ampere tungsten lamps, 


i EY 000 4 6 66k CRAMER Aaa ada ease ee oe bes ceed $54.00 
50 watt, 6.6 ampere tungsten lamps..............--.c000. 13.80 
Ste: See See ee MO, g can cccccosccececéveveeqes 42.00 
DS Bre: CLUBS TAG Bae NN 6 6 oo cee wicsccccasccceceses 30.00 
1 globe cluster lights, 75 watts................ PR ae 21.00 


The general schedule of business and power rates 
is as follows: 

A. For all constant potential arc and incandes- 
cent loads, used for residence lighting purposes: 

For the first twenty-four (24) months after in- 
stallation of meter: 

0 to 60 kilowatt hours, per month, 7 cents per 
kilowatt hour. 

All over 60 kilowatt hours, per month, 4 cents 
per kilowatt hour. 

After the first twenty-four (24) months from in- 
stallation of meter cerenetere from and after July 1, 
1912): 

0 to 60 kilowatt hours, per month, 6 cents per 
kilowatt hour. 

All over 60 kilowatt hours, per month, 4 cents 
per kilowatt hour. 

The above rates include the use of clear carbon 
o1 metallized filament lamps. The same schedule of 
charges shall be made for churches as for residence 
lighting. The minimum charge per account for each 
meter installed for residence lighting shall be one (1) 
dollar per month for the first twenty-four (24) months 
after installation of meter and seventy-five (75) cents 
per month thereafter; said minimum charge of sev- 
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enty-five (75) cents per month shall apply to all ac- 
counts which at time of taking effect of this ordinance 
shall have been in force for twenty-four (24) months 


SEATTLE. MUNICIPAL POWER PLANT. 
PROPOSED RATES ~ 
FOR 


+ BUSINESS ano POWER LOADS . 
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continuously. In cases of apartment houses, each 
apartment shall be rated as a separate residence. 

B. For all constant potential arc and incandes- 
cent loads, used for business lighting purposes: 

For lighting business houses on the basis of a 
connected load of 16 candlepower 50 watt lamps: 

0 to 60 kilowatt hours per month inclusive, per 
connected kilowatt, 8 cents. 

72.5 kilowatt hours per month, per connected kilo- 
watt, 7 cents. 

90 kilowatt hours per month, per connected kilo- 
watt, 6 cents. 

116 kilowatt hours per month, per connected kilo- 
watt, 5 cents. 

160 kilowatt hours per month, per connected kilo- 
watt, 4 cents. 

240 kilowatt hours per month, per connected kilo- 
watt, 3 cents. 

312 kilowatt hours per month, per connected kilo- 
watt, 2% cents. 

425 kilowatt hours per month, per connected kilo- 
watt, 2 cents. 

640 and over kilowatt hours per month, per con- 
nected kilowatt, 1% cents. 

Intermediate kilowatt hours consumption shall 
be charged at intermediate rates. A minimum rate 
shall be charged for all business lighting. Such mini- 
mum to be fixed by the Superintendent, but in no case 
to be less than one (1) dollar per month. 

C. Rates for power purposes based on a con 


sae! hd MBNA, ie Oe Hah ital 


Re ah 
wor 





aoe 
ace Soe Pine 
pon ade Shiai oe 


” SG. cAtOG MUG “TW | senshi oan 


236 JOURNAL OF ELECTRICITY, POWER AND GAS [Vol. XXIX—No, 11. 


| SEATTLE MUNICIPAL LIGHT AND POWER PLANT 1 
| CHART SHOWING MONTHLY VARIATION i 
in 
























al 

PT Ti tt 

| | PTROP OT Se 

* 000 : ts FF Ae 

ee A a er 

~ mitt tt te tT a 

SERRA DE WERE SM eS MEME A Sea 

a om ett ee 

snes initia’ 5 ok eee el tit it tT i a 

an ie deat HH EH A TE HE 

SO eT a ea a 

PePMPiiiiliiiiiittiiih iii iii in a a a 

TrHiieit iii ii iii a a a a 

THT iii i re a ea aa a oh 

ett TE ITT TT 

“TTT TT TE TE TT TT TT TT Te tee a a a a a 

eT TT TT eee 

MCT TTT at a a 

ollie Sit fel Se Se tet Se hl A a) le al a a a hl ee ee eee s 
° (908 1910 ° ws - nt ‘ 


| i | Fi | 6UBUSINESS pony POWER Cee 
Pe ed iu oseeeaneneene cat nh Mt 
Lo wee 1H td 


A 
| 
2) aN G yt HT 
is cod | 


A 
To HEUEDUAUEULULNUL UIA 
iui) Cg AURDUA a SUnEHEEHITITHH nT 
THINS CTP 
ett At aT 


Hh it Seti 
neu he 
TLE 
ECE Hee 
ECE Eee err NU 
ERT TTT mn HTT MM 
PCE rT Ce 


or 
| CER CCC HTL 





September 14, 1912.] 


nected load of less than one horse power shall be 
reckoned on same basis as business lighting rates. 

Rates for power purposes based on a connected 
lcad of 1 to 20 horsepower inclusive, of 746 watts per 
horsepower per month of 26 days, shall be as follows: 

0 to 52 kilowatt hours per month, inclusive, per 
connected kilowatt, 7 cents. 

63.5 kilowatt hours per month, per connected 
kilowatt, 6 cents. 

80.04 kilowatt hours per month, per connected 
kilowatt, 5 cents. 

106 kilowatt hours per month, per connected 
kilowatt, 4 cents. 

154 kilowatt hours per month, per connected 
kilowatt, 3 cents. 

257 kilowatt hours per month, per connected 
kilowatt, 2 cents. 

375 kilowatt hours per month, per connected 
kilowatt, 1% cents. 

624 and over kilowatt hours per month, per con- 
nected kilowatt, 1 cent. 

Intermediate kilowatt hours consumption shall 
be charged at intermediate rates. 

Rates for power purposes based on a connected 
lead of 21 to 100 horsepower inclusive, of 746 watts 
per horsepower per month of 26 days shall be as fol- 
lows: 

0 to 52 kilowatt hours per month, inclusive, per 
connected kilowatt, 7 cents. 

62 kilowatt hours per month, per connected kilo- 
watt, 6 cents. 

76.4 kilowatt hours per month, per connected kilo- 
watt, 5 cents. 

99 kilowatt hours per month, per connected kilo- 
watt, 4 cents. 

137.5 kilowatt hours per month, per connected 
kilowatt, 3 cents. 

218 kilowatt hours per month, per connected kilo- 
watt, 2 cents. 

305 kilowatt hours per month, per connected kilo- 
watt, 1% cents. 

483 kilowatt hours per month, per connected kilo- 
watt, 1 cent. 

545 kilowatt hours per month, per connected kilo- 
watt, 0.9 cent. 

624 kilowatt hours per month, per connected kilo- 
watt, 0.8 cent. 

Intermediate kilowatt hours consumption shall 
be charged at intermediate rates. 

Rates for power purposes based on a connected 
lcad of 101 horsepower and over, of 746 watts per 
horsepower, per month of 26 days, shall be as follows: 

0 to 52 kilowatt hours per month, inclusive, per 
connected kilowatt, 7 cents. 

60.75 kilowatt hours per month, per connected 
kilowatt, 6 cents. 

73 kilowatt hours per month, per connected kilo- 
watt, 5 cents. 

91.4 kilowatt hours per month, per connected kilo- 
watt, 4 cents. 

122 kilowatt hours per month, per connected kilo- 
watt, 3 cents. 

184 kilowatt hours per month, per connected kilo- 
watt, 2 cents. 
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246.6 kilowatt hours per month, per connected 
kilowatt, 1.5 cents. 

371.8 kilowatt hours per month, per connected 
kilowatt, 1 cent. 

414 kilowatt hours per month, per connected kilo- 
watt, 0.9 cent. 

466 kilowatt hours per month, per connected kilo- 
watt, 0.8 cent. 

534 kilowatt hours per month, per connected kilo- 
watt, 0.7 cent. 

624 kilowatt hours per month, per connected kilo- 
watt, 0.6 cent. 

Intermediate kilowatt hours consumption shall 
he charged at intermediate rates. 

A minimum charge of one (1) dollar per month 
shall be made for each connected horsepower. 


THE STATE HIGHWAY OF CALIFORNIA. 


Much interest attaches to the progress of the 
California State highway. At the recent meeting oi 
the Pacific Highway Association in San Francisco, 
Austin B. Fletcher, highway engineer for the Cali- 
fornia Highway Commission, delivered a paper on the 
progress of the work thus far undertaken. In brief 
the work was described by Mr. Fletcher as follows: 

The California Highway Commission has been 
engaged in its duties very nearly one year. On Au- 
gust 7, 1911, the appointed members of the Advisory 
Board of the Department of Engineering, Messrs. 
Towne, Blaney and Darlington were commissioned 
by the Governor and as soon thereafter as possible the 
Advisory Board appointed them as an executive com- 
mittee of the department to be known as the Califor- 
nia Highway Commission, giving to them as com- 
plete control over state highways matters as the law 
permits. 

California, unlike the Eastern States, did not pro- 
vide for a commission to investigate the needs of the 
state in the matter of highways before appropriating 
money for their construction. The California State 
Highways Act, which is the law and the gospel under 
which the state highway routes must be selected and 
in accordance with which the roads must be built, in a 
general way, outlines the routes. 

In the language of the Act: “The route or routes 
of said state highways shall be selected by the de- 
partment of engineering and said route shall be so 
selected and said highways so laid out and constructed 
or acquired as to constitute a continuous and con- 
nected state highway system running north and south 
through the state, traversing the Sacramento and San 
Joaquin valleys and along the Pacific Coast by the 
most direct and practicable routes, connecting the 
county seats of the several counties through which 
it passes and joining the centers of population, to- 
gether with such branch roads as may be necessary 
to connect therewith the several county seats lying 
east and west of such state highway.” 

The precise meaning of the section of the Act just 
quoted has given the public, the commission, and its 
legal advisers food for much thought. 

There is no doubt that a line down the coast and 
a line down the Sacramento and San Joaquin valleys 
were contemplated, but how to connect the county 
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seats and the centers of population by the “most 
direct and practicable routes,’ and to connect the 
ccunty seats east and west of the state highways 
by branches so as to satisfy the law and the people 
is a problem difficult of solution. 

Fortunately, except in perhaps a half dozen in- 
stances, it seems probable that there will be no serious 
disagreement as to the proper location for the routes. 

It is natural that each community should wish to 
have the main line of the highway pass through its 
borders, and it is obvious that such a line would be 
so meandering as to be impossible because of its 
indirectness and consequently greatly increased length. 

The commissioners have been obliged to take a 
broad view of the subject. The state highway sys- 
tem must be planned from a state-wide viewpoint 
and no undue emphasis should be given to the desires 
of the communities themselves. In the absence of rul- 
ings by the courts it would seem that the command 
of the statute that the state highway shall follow 
the “most direct and practicable routes,” clothes the 
commissioners and the advisory board with a good 
deal of discretion in locating the lines of the high- 
ways. 

Acting upon that belief the commission has in a 
few instances proposed to locate the main route of 
the highway in such a manner that one or more county 
seats would not be on it and could reach it only 
by a lateral. In several cases such action has aroused 
a storm of protest. All sorts of reasons have been 
credited to the Highway Commission and to the ad- 
ministration, it having been even alleged that the 
state highways are being routed for political purposes 
and to buy votes. It hardly seems to be worth while 
to deny such allegations. The writer disclaims any 
close acquaintance with so-called practical politics, 
but he has been engaged in public work for so many 
years that he believes himself able to smell the ani- 
mal when it is prowling about. Not only has he seen 
no evidence of politics in highway routing, but on the 
contrary the accredited friends of the administration 
have abused the highway commissioners for their pro- 
posed routings more than have its enemies. 

The highway work, in all its roots and branches, 
has been and is singularly free from the sinister mach- 
inations of practical politicians. 

Early in its work the commission chose certain 
main routes as follows: 


Route 1. San Francisco to Oregon line............... 421 miles 
Route 2. San Francisco to San Diego via Los Angeles. 592 miles 
Route 3. Sacramento to Oregon line via east side of 

Se eee en eee 344 miles 
Route 4. Sacramento to Los Angeles via San Joaquin 

WO S66 nck V5 Wes OF 0 a Ues Ne ded acne se aWwes ys 445 miles 
Route 5. Stockton to Santa Cruz via Oakland....... 133 miles 
Route 6. Sacramento to Woodland Junction......... 20 miles 
Roate 7.“ Feawin Oh Te cc ae ci veces ieetvcvieves 191 miles 
Route 8. Hopland to Vallejo via Lake County....... 107 miles 
Route 9. Los Angeles te Riverside.................. 46 miles 


In brief the standard road which the commission 
proposes to build, will have the following principal 
characteristics : 


1. A right of way not less than 60 ft. in width where it 
is reasonably possible and as direct between objective points 
as is consistently possible. 

2. Gradients not exceeding 7 per cent even in the moun- 
tainous parts of the state. 

3. Curves as open as possible and in no case of less 
than 50 ft. in radtus. 
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4. As many culverts of sufficient capacity as are needed 
to take care of surface and underground water. 

5. A travelled way under ordinary conditions not less 
than 21 ft. in width and in the mountains not less than 16 
ft. wide, with the center paved or surfaced so as to be hard 
and smooth under all climatic conditions at all times of the 
year, the width of surfacing to be in general 15 ft. 


6. Smoothly graded road sides, reserved for future tree 
planting. 


For the main roads of the system the choice for 
surfacing seems to lie between the so-called oil ma- 
cadam type and a concrete road with a bituminous 
surface, the latter being considerably more expensive 
than the former, but much more desirable as concerns 
quality and permanency. It is evident that neither 
type can be adopted for general use unless the cost of 
the materials and the freight charges for transporting 
them are reduced to the lowest point possible. 

It seems apparent that not less than 2700 miles 
of state highway must be built to comply with the 
provisions of the “State Highways Act.” Of this 
mileage it is possible that one-third, or 900 miles, will 
be in the mountains, and will require no surfacing 
other than local gravels, and that 1800 miles will have 
to be surfaced with materials more or less expensive. 

A crude estimate shows that the Southern Pacific 
Company will be concerned in hauling materials for 
not less than 1000 miles of the state highway. Other- 
wise expressed, should the 1000 miles referred to be 
built of oil macadam, the railroad will have to trans- 
port not less than 2,900,000 tons of broken stone and 
260,000 barrels of asphaltic oil during the progress 
of the work,.to say nothing of huge quantities of 
cement, culvert pipe, lumber, reinforcing steel, etc. 

The new rates just agreed upon are as follows, for 
any length of haul: 


Stone, gravel and sand—¥% cent per ton per mile with a 
$6.00 per car minimum, exclusive of mountain hauls. 

Road oil and bituminous rock—% cents per ton per mile, 
minimum $10.00 per car. 

Asphalt—1 cent per ton per mile, whether in tank, cars 
or packages. Minimum $10.00 per car. 

All other commodities—(a) The lowest of any commercial 
rate or (b) % of any class rate. Minimum $10.00 per car. 


The latter rate will include cement, steel, culvert 
pipe and other miscellaneous materials ,together with 
contractor’s equipment when shipped marked Cali- 
fornia Highway Commission. 

There are now 37% miles of state highway under 

contract in widely separated parts of the state, and 
58 miles more are now under advertisement, the bids 
to be opened during the last week of the present 
month. , 
On all the roads now advertised and awaiting 
contract, it is proposed to use a hydraulic cement con- 
crete base 15 feet wide, covered with a thin surface of 
a bituminous mixture. 

The counties have generously agreed to furnish 
such rights of way as are needed for re-locating the 
roads and the commission expects that none of the 
bridges of the state which are more than 20 ft. in 
span will have to be built with money from the high- 
way fund. Thus far no county has refused to recon- 
struct such bridges or to build new ones when the 
commission has made the request. 

Every effort is being made to have the main 
state highway routes completed before the great Ex- 
position at San Francsico opens its doors in 1915. 
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CO-OPERATIVE PUBLICITY POSSIBILITIES.’ 
BY FRANK H. GALE. 

Closely associated with what in these remarks we 
shall call publicity, is the subject of advertising, 
which, however allied it may be, will not occupy my 
attention at this time. For clearness, let us under- 
stand that in this discussion the term “advertising” 
shall refer to the use of paid space in publications 
of any kind and that “publicity” shall refer to educa- 
tional work involving the preparation and distribution 
of reading matter suitable for use by editors and 
writers. 

I need scarcely point out to you that publicity is, 
and always has been, a most potent factor and that 
its influence is growing stronger and stronger with 
the tremendous increase in‘the production and cir- 
culation of magazines and newspapers. Its value was 
fully appreciated by Barnum, who worked a corps of 
press agents overtime. The Standard Oil Company 
for many years maintained a policy of absolute silence 
to the press until its enemies, taking advantage of 
this attitude, began to circulate publicity unfavorable 
to the corporation. Then although somewhat tardily, 
in line with modern ideas and methods, they engaged 
a publicity man and adopted a liberal policy towards 
writer and editors. 

This was also true of the railroads and other cor- 
porations but time has convinced them of their error 
and now little or no effort is being made to suppress 
such industrial news. It is always better to have the 
facts presented to the public rather than to earn the 
disfavor of every editor and to see the news distorted 
and abused because the writer had to use his imagi- 
nation. 

The managers of actors and theatres were quick 
to see the value of extensive press notices about a 
favorite actor, actress or play and soon by trickery 
and fraud, they were trying to keep names before the 
public by artificial means and so the old-fashioned 
press agent was born. 

Following the theatrical press agent came a 
horde of press agents working in the interests of indi- 
viduals, corporations and organizations of all sorts, 
until the poor editor found himself engaged in a con- 
stant fight against the schemes and strategies of able 
newspaper men who had determined to profit by the 
high salaries demanded by successful press agents. 
The thing was overdone and, quite naturally, it soon 
killed itself. 

Much had been said and written of the rise and 
decline of the press agent. Publishers now maintain 
a thorough organization to defeat the efforts of the 
old-fashioned press agent. His race is run. This does 
not mean, however, that legitimate, so called “Free 
Publicity” for any individual, corporation or organ- 
ization cannot still be secured. Nearly every news- 
paper or magazine which we see exemplifies in some 
way the truth of this statement. 

The publicity man has taken the place of the old 
press agent. He is preferably a former newspaper 
man who thoroughly understands the newspaper 
“game” and knows what editors like to see and what 


1Paper presented at Commercial Session, Association Island, 
Sept. 13, 1912. 
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people like to read. He knows that bad news travels 
on the wings of the morning and that good news 
usually needs a “pusher” on the up grades. An acci- 
dent on his railroad, a strike in his factory, a disaster 
in his power house is recognized as news by the 
papers and will be published willy-nilly, whether he 
will or no. He therefore wisely lays all the facts 
before the public, very likely being able thereby to 
actually create a favorable impression for his com- 
pany, for with this move he instantly earns the favor 
of every newspaper man, and in return they will see 
that his interests do not suffer. 

The modern publicity man realizes that there is 
a great deal of valuable news connected with every 
industry in which the public is vitally interested, and 
it is his first duty to see that editors and writers have 
complete access to this information. He is naturally 
an expert on public opinion and in time becomes a 
sort of general utility man for the company. 

It is quite impossible for newspaper men to invade 
the great industrial plants to secure this valuable 
news. In the mighty plans of today such news is 
not easily located and more than likely he would not 
understand the jargon of the trade if he did find it. 
Therefore it is the first duty of every publicity man to 
explain the technical terms and details of such a news- 
paper story until the ordinary writer and the still more 
ordinary reader can comprehend. This is especially 
true of the electrical industry as every one knows, has 
a language all its own. Newspaper men, writers and 
editors cannot translate and interpret these terms 
without assistance. How many times have electrical 
stories appeared in the daily press where the gener- 
ator was made to run a turbine, and other electrical 
apparatus was made to perform equally impossible 
stunts. This can only be corrected by a thoroughly 
competent publicity man, who is familiar with both 
the electrical language and the needs of the press. 
Of course, publicity bureaus can in time, educate peo- 
ple until the vast majority will be able to understand 
and use these terms correctly. 

This elementary educational work, the A, B, C’s 
of electricity is necessary, and there is every evidence 
that the public is willing to learn. Following this 
come the general educational and news stories ever 
present with such a relatively and growing industry. 

IT am personally aware of many thousands of col- 
umns of newspaper space which have been devoted to 
this subject in America during the past few years, 
and have seen hundreds of magazine articles on the 
subject. The readiness with which editors accept 
articles and the frequency with which they are copied 
and re-copied, by other publications, indicate clearly 
a great interest on the part of the readers, but this ap- 
petite is not at all satisfied. 

The lighting company in any city finds its local 
newspapers ready and willing to publish articles on 
electrical subjects but few of these companies can 
afford to maintain a department for preparing and 
supplying this material or have much time for this 
work. Of course, many such companies supply a local 
newspaper with information regarding their local ac- 
tivities, but more often than otherwise the only news 

[Concluded on Page 242.] 
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A most commendable service has been performed 
by the Board of Fire Underwriters in unifying the 
practice in electrical installations 
and wiring. The low insurance 
rates now existing in American 
cities is largely due to the high 
efficiency of their engineering department and to their 
rigid inspection methods. Their rulings have been 
incorporated in the building codes of many cities and 
their regulations are considered standard. 

Consequently it is a matter of great regret that the 
city of San Francisco continues to withhold its sanction 
of the use of one of the most adaptable methods that 
engineering ingenuity has devised when this material 
has the full approval of the Underwriters’ Labora- 
tories, namely the use of flexible steel armored con- 
ductor on the same basis as rigid metallic conduit. 
The ban was placed on this practice under a former 
administration on account of the fact that it elimi- 
nated the necessity of drawing in the wire and conse- 
quently deprived the electricians of considerable work. 
Now that such methods have been discountenanced 
by the majority of the voters it seems no more than 
just that full approval should be granted to this ma- 
terial. 

This matter has recently come to a head because 
the local inspector would not pass on the armored 
conductor extensions in the new home of the Great 
Western Power Company. Indirectly this action also 
places a premium on cheap and unsafe work in places 
where conduit construction is not mandatory and 
where its greater cost encourages knob and tube work. 
San Francisco is today the only American city which 
practically prohibits the use of stee] armored con- 
ductors and flexible steel conduit in spite of the fact 
that this type of construction is on a parity with rigid 
pipes throughout the country. 


An Unjust 
Prohibitor 


The whole world will stand still for a few min- 
utes, if necessary, in order to watch human life in 
action, such creatures of habit are 


hi me we. Perhaps never before in the 
ndustry andthe 20¢; of evolution has so potent 
Moving Picture an influence for education of the 


masses arisen in so short a time as has that of the 
moving picture machine. Life—throbbing life—con- 
fronts us on every hand in our daily existence. Hence 
it is not to be considered in the category of a miracle 
that the animated panoramic picture of this throbbing 
life should hold us all spell-bound in our hours of 
leisure or relaxation from keen business tension. 

At the Seattle convention of the National Elec- 
tric Light Association last June, the paper which held 
all spell-bound was that which told by means of 
moving pictures the story of the Northern Colorado 
Power Company and its efforts to spread broadcast 
the economic resuits to be attained by both power 
company and farmer in the application of electrical 
energy for the pumping of water upon the arid lands 
in their territory. 

The story told by the speaker was simple and of 
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but a few words. The pictures themselves gave the 
finger marks of the amateur in their production, and 
yet the consensus of opinion of those present was 
that the evening passed in seeing the trials and trib- 
ulations of John Redman was the most enjoyable and 
instructive spent during the convention. Why was 
this? Because as one looked, he saw pictured human 
endeavor with its trials, its disappointments and its 
forebodings, finally crowned with success—a story so 
human, so realistic, so sympathetic and entuned with 
the daily struggles of all the listeners, it could not help 
but go home to the hearts of the hearers. Added to 
this was the life and action of John Redman and the 
other characters displayed vividly before the mental 
vision of all. 

No one could see an exhibit such as this without 
taking to heart the potent influence the moving pic- 
ture machine can be made to have in the advertising 
of the electrical industry. So new and so constantly 
changing are the applications of electrical energy, the 
public is always interested. Especially is this true 
of our rural communities. Here in the rural life of 
the arid sections of the West is to be eventually found 
the market for gigantic powers. The commercial de- 
partments of our great Western power companies 
would do well to exert considerable effort in the gath- 
ering of moving picture data illustrative of matter of 
human interest to those before whom they wish to 
make a display. If now the subject matter is of this 
human interest to the audience, the life and action 
brought out by the moving picture can not fail to hold 
every observer spellbound. Incidentally, too, in a 
truly painless manner the speaker will be able to carry 
home to the listener the great benefits to be derived 
by taking advantage of any use and opportunity 
offered by the proper application of electrical energy. 

On another page of this issue is presented to our 
readers, a description of the Pacific Light & Power 
Company of Oregon. Here is a company occupying 
a territory of 20,000 sq. miles, which without the elec- 
trically operated pump would be a barren waste. Such 
illustrations as this, wherein 20,000 kw., installed 
capacity in electrically operated pumps, are raising to 
the surface the joy and substantial blessings of life 
are indeed typical of the new era ahead in the rural 
life of the arid but fertile West. Let us then, take in 
hand every weapon of publicity and by no means the 
least among them will be found the story as told by 
the moving picture machine. 


New fields and new applications are constantly 
opening up for the consumption of crude petroleum. 
Two new ships of the navy, the 


er of battleships “Nevada” and “Okla- 
_ r homa” are to burn fuel oil exclu- 
Consumption sively. These two men-of-war are 


the modern dreadnaughts of our prowess upon the 
seas and the use of fuel oil will mean a distinct ad- 
vantage to them just as it has so proved to the mer- 
chant ships. In this particular instance fire-room 
weights have been reduced some 300 tons due to the 
decrease in the weight of fuel necessary for a given 
steaming radius. . The fire-room force, too, has been 
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reduced 50 per cent. Indeed, the navy officials seem 
by their actions to have become enthusiasts in oil 
fuel to the extent that 19 torpedo boat destroyers and 
8 battleships already burn oil as an auxiliary to coai. 

Western railroads have long since discovered the 
economies brought about by utilizing oil for their 
locomotives. The Southern Pacific uses over 1200 oil 
burning locomotives, the Santa Fe over 800, the 
Northern Pacific 200, and the Great Northern 115. So 
persistent is the onward impetus of oil as a fuel that 
we find its influence strongly felt in the neighboring 
states to California, even though large bodies of coal 
are found within easy reach. Some of the Washing- 
ton coal mines, for instance, are within less than 50 
miles of Puget Sound, yet most of the steamers ply- 
irg in those waters are using oil for fuel. 

So far as steam auxiliary supply for the great 
hydroelectric transmission systems of the West are 
concerned, the use of crude petroleum is now so stand- 
ard, this commodity may well be defined as one of 
the necessary staples in approved Western hydro- 
electric power generation. 

The production of petroleum in the United States 
for 1911 reached the enormous total valuation of $134.- 
044,752 as opposed to $625,910,113 worth of coal. Last 
year’s production established a high record of 220,449,- 
391 barrels of 42 gallons each, valued at 60.8 cents per 
barrel. The total production of the world was 345,- 
000,000 barrels, so that the United States produced 
63 per cent of the total. California was the largest 
producer, aggregating 81,000,000 barrels, followed by 
Oklahoma with 56,000,000 barrels. The prices per 
barrel ranged from 47 cents to $1.32 for Louisiana and 
Pennsylvania petroleum. The commercial quotations 
are $1.60 for Pennsylvania oil, $1.47 for Canadian, 
down to 55 cents for Caddo and Corsicana oils. 

In contrast with the recent increase in crude oil 
prices is the steadiness or decrease in refining oils. 
The increased uses of crude petroleum in various 
types of internal combustion engines lessening in a 
measure the consumption of the refined product un- 
questionably are making their weight felt. 

Another phase of the rise in use of the product 
of the oil fields is the rapid advance made in utiliza- 
tion of natural gas. Upon the heels of the construc- 
tion work now rapidly being consummated in the 
installation of natural gas mains from the Bakers- 
field district into Los Angeles—a distance of 125 
miles, comes the continued rumors of efforts being 
made to arouse interest in the transmission of this 
cheap commodity into San Francisco—a_ distance 
fully twice as far. Whether those engaged in the 
manufacture of oil gas do or do not desire this inroad 
into territory now served by the oil gas process makes 
little difference. The continued hammering of compe- 
tition looking toward cheaner and more efficient serv- 
ice, demands a fair consideration of utilizing this 
enormous natural resource. 

Viewed, then, from all of its varying ramifica- 
tions, the crude petroleum industry is wonderful in 
its youth and promise and the West may confidently 
lcok forward to continued blessings from this great 
natural resource. 
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CO-OPERATIVE PUBLICITY POSSIBILITIES. 
[Continued from Page 239.] 


secured from local source is that which reporters 
themselves dig up, frequently in spite of the local 
lighting company rather than because of its co-opera- 
tion. 

The manufacturers, particularly the larger ones, 
doing business national in scope, can and do issue 
more or less material for publicity purposes. But 
editors are prone to consider the source of such in- 
formation which renders the publicity task more diffi- 
cult. Furthermore, it is natural for a manufacturer 
tc consider only those phases of the industry in which 
he is interested submerging and destroying the news 
values. 

This situation, therefore, points largely to the 
value of an independent publicity organization sup- 
ported by the industry at large. Such an organization 
must observe strictly the trade ethics in planning 
publicity either for newspapers magazines, or techni- 
cal papers. The violation of a few simple rules will 
insure the failure of the desired publicity. 

Publications should not be expected to print ad- 
vertising matter free of charge. Nothing but straight, 
legitimate news and good educational matter should be 
supplied. 

Publicity should never be considered in connec- 
tion with advertising space. No publishers should be 
approached with a proposition to insert a small ad- 
vertisement and give a large free news article on the 
subject. If the material is something the readers will 
like, the editor will be glad to publish it. Petty tricks 
and disthonesty should never be resorted to for the 
sake of a few lines of free publicity. 

The electrical industry is today the most fertile 
field of all publicity work. Great inventions, new 
methods, enormous undertakings, novel installations 
and the prominent part taken by electricity in the 
wonderful progress today all offer abundant material 
for the publicity man working in the interest of the 
industry at large. 

One other word—material supplied by this pub- 
licity bureau must be written in an entertaining way 
without technical terms. There is an abundance of 
technical literature available but a scarcity of that 
which the layman can understand. 

The publicity bureau under consideration should 
come out into the open and should endeavor to be 
recognized by writers and editors everywhere as a 
source or reliable news on electrical subjects. It 
should be especially equipped for furnishing data to 
free lance writers of which there are many in the 
country at present interested in the subject of elec- 
tricity. It should be prepared to supply notes on elec- 
trical subjects for use by local lighting companies, 
whenever they are themselves unable to keep their 
local editors supplied with sufficient material of that 
sort. 

I should have perhaps placed first in the duties 
of this bureau the work in connection with the so- 
called people’s electrical page, about 40 of which are 
now being published in various cities about the coun- 
try. This local co-operative electrical page has great 
local advertising value, but its success depends upon 
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the quality of the material published as reading mat- 
ter. A certain part of this space should be devoted 
to local electrical notes; but there is no reason why 
a considerable part of it should not be supplied from 
a central bureau and there is certainly no objection 
to the same matter appearing simultaneously in the 
electrical pages published in all the different cities. 

Preparations of such material can be easily han- 
dled by a central bureau. 


A co-operative publicity bureau should undertake 
the management of these electrical pages in all of the 
different cities, maintaining a traveling representative 
who could personally keep in touch with each situa- 
tion, thus adding the personal stimulus which is some 
times necessary to keep such movements alive. This 
would solve many of the problems which arise when 
such pages are first launched. 

While the bureau could and should be of very 
great help in organizing and conducting these elec- 
trical pages, it should not in my opinion, be called 
upon for financial support for such pages. One great 
value of the local electrical page is a stimulus for 
closer co-operation among local electrical interests 
and this is at once removed when outside financial 
support is accepted. 

If a central publicity bureau should be formed for 
only the sole purpose of assisting in the formation 
and management of these local people’s electrical 
pages, it would undoubtedly be of great value to the 
industry. 

A further possibility for such a bureau to extend 
its services would lie in the opportunity for furnish- 
ing regular electrical news items of value to the house- 
hold columns of women’s magazines. It might also 
prepare articles of real interest which would be ac- 
ceptable to popular magazines. 

Such a publicity bureau would also naturally co- 
eperate closely with the electrical press and the bul- 
letins of various organizations, local and national, in- 
terested in the electrical industry from any standpoint. 

Summing up, as I see it, a co-operative publicity 
bureau would be able to supplement in a very effect- 
ive way the work at present carried on to a greater 
extent by lighting companies dealers, jobbers and 
manufacturers, and without interfering in any way 
with their efforts would be able to distribute to the 
reading public a vast amount of educational material 
on the subject of electricity which in due time would 
not fail to increase the general interest in the use of 
electricity, and thereby become profitable to all of us. 


JAPANESE ELECTRIC CONSOLIDATION. 
The three electric light enterprises of the Japanese 
capital, the Tokyo Electric Light Company, the Muni- 
cipal Electric Light Company, and the Nippon Elec- 
tric Light Company, are to be united and the supply 

of power will be obtained from the Katsura River. 





OIL FUEL IN SIAM. 


The Meklong Railway Company (Ltd.) of Siam, 
is about to experiment with an engine burning both 
firewood and oil. 
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PERSONALS. 
H, W. Crozier of Sanderson & Porter is in Arizona. 


Cc. L. Cory has just returned to San Francisco from a 
trip to Salt Lake City. 


Wynn Meredith, of Sanderson & Porter’s Pacific Coast 
department, is spending two weeks in the Pacific North- 
west. 


Geo. C. Holberton, San Francisco manager for the Pacific 
Gas & Electric Company, is making an extensive trip through- 
out the East. 


A. H. Halloran, managing editor of this journal, is attend- 
ing the convention of the Northwest Electric Light and Power 
Association at Portland. 


H. R. Noack, president of Pierson, Roeding & Co., has 
returned to San Francisco, after spending several days at 
Los Angeles on business. 


George R. Murphy, head of the storage battery department 
of Pierson, Roeding & Co., became the proud father of a 
sughter on Admission Day. 


W. E. Luman, purchasing agent for the Northern Electric 
Railway Company, with headquarters at Chico, is among the 
recent arrivals at San Francisco. 


C. W. Forbes, general manager of the Compania Tele- 
fonica de Sonora, with headquarters at Hermosillo, Mexico, 
is at San Francisco on business. 

Russell H. Ballard, secretary and assistant general man- 
ager of the Southern California Edison Company, is at San 
Francisco accompanied by his family. 


J. G. Pomeroy has resigned as sales manager of the 
Adams-Bagnall Company of Cleveland, Ohio, and will spend 
the winter months in Southern California. 

A. L, Snyder, connected with the engineering staff of the 
Stone & Webster Construction Company, left Los Angeles 
during the past week on a hurried trip to Boston. 


W. H, Wissing has resigned as manager of the new busi- 
ness department of the San Francisco and Sierra Power Com- 
pany to undertake similar work for the Oro Electric Corpor- 
ation of San Francisco. 


Nathaniel A, Carle, of Seattle, Wash., has been appointed 
chief engineer of the Public Service Corporation of New Jer- 
sey. Mr. Carle is now in Newark and will assume his duties 
at once. The new chief engineer is a graduate of Stanford 
University. 


H. H. Noble, president of the Northern California Power 
Company, is making an extensive eastern tour. On Septem- 
ber 10th, at Augusta, he attended the fiftieth anniversary of 
the Twenty-first Maine Regiment on the drill grounds on 
which he was mustered in for the Civil War. 


J. A. MacMonnies, head of the appliance department of 
the Great Western Power Company, has returned to San 
Francisco after an instructive Eastern tour. W. F. Neiman, 
one of the general sales managers of the company, has re- 
turned from an Eastern trip, covering central stations at New 
York, Chicago, Rochester, and elsewhere. 


F. H. Leggett, who was formerly foreign sales manager 
of the Western Electric Company, with headquarters at New 
York, has arrived at San Farncisco to take charge of the 
Pacific Coast department. He relieves F. B. Gleason, who 
will leave the latter part of September for Tokio, as Far 
Eastern manager for the Western Electric. 


Ross B. Mateer has been appointed manager of the agri- 
cultural sales department of the Great Western Power Com- 
pany with headquarters at San Francisco. He has general 
charge of the irrigation pumping business and other applica- 
tions of electric power in connection with farming. Before 
coming here Mateer was manager of the power sales depart- 
ment of the Denver Gas and Electric Company. 
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T. L. Billingsley has resigned his position with the Wash- 
ington Water Power Company of Spokane to become general 
superintendent of the Portland, Eugene & Eastern Railway, 
which is to operate in the Willamette Valley. Superintendent 
Billingsley will have direct charge of the streetcar systems at 
Salem, Albany and Eugene, as well as the various connecting 
lines to be constructed immédiately, including the electrifica- 
tion of the old west side steam tracks of the Southern Pacific 
Company, the new Molalla-Canby-Silverton division and the 
connection between Corvallis and Eugene, by way of Monroe. 
Mr. Billingsley is already located at Salem, where he will 
establish his headquarters. 





ELECTRICAL DEVELOPMENT LEAGUE. 

An enthusiastic meeting of the Electrical Development 
League was held at Tait’s Cafe, September 10th, at 12:15, 
with an attendance of sixty members. W. W. Briggs pre- 
sented an excellent paper on the “Latent Possibilities of the 
League,” which will be published in these columns next week. 


SAN FRANCISCO REJUVENATION. 


A most successful rejuvenation of the Sons of Jove, the 
electrical fraternity, was held at San Francisco on September 
10 in the hall of the Elk’s Club. The degree team did the 
work in a most finished manner with elaborate costumes 
and many brilliant accessories, being as follows: 


Jupiter, A. E. Drendell 
Neptune, C. C. Hillis 
Vulcan, T. E. Bibbins 


Avrenim, Fred Poss 
Mercury W. W. Hanscom 
Imps, H. Woodward 


Pluto, M. L. Scobie W. R. Dunbar 
Hercules, John R. Cole J. A. Herr 
Mars. A. H. Halloran L. Levy 
Apollo, G. I. Kinney Ed. Hand 

The candidates were as follows: 
P. H. Affolter J E. Drendell A. L. Myers 
G. A. Anderson L. Gaertner W. F. Neiman 
S. B. Anderson H. E. H. Grant E. A. Norton 
G. L. Bayley W. A. Gribble J. W. Redpath 
H. E. Bittmann L. M. Hardie W. H. Seaver 
W. A. Blair A. Z. Hirsch F. O. Sievers 
A. T. Brown A, F. Holmes H. B. Squires 
E, E. Browne Cc. W. Hutton G. A. Sittman 
L. J. Brown P. B. Hyde L. A. Thatcher 
W. E. Camp H. F. Jackson F. S. Trumbull 
lL. C. Cravens H. B. Jensen A. R. Wertheimer 
G. H. Curtiss A. Kahn R. A. Wolden 
H. H. Daly J. A. MacMonnies J. E. Woodbridge 
P. Decker Cc. W. Mitchell H. J. Zweifel Jr. 


An enjoyable Dutch lunch was served after the initiation. 
Particular credit is due to the “flying legion” for their en- 
ergy in getting the large number of candidates which graced 
this initiation. 

TRADE NOTES. 

George J. Henry Jr. is furnishing two tangential water 
wheels for the Utah Power, Light & Railway Company, to be 
direct connected to generators supplying current for Salt Lake 
City and Ogden. The generating unit for the power station 
near Salt Lake City is of 1500 h.p. capacity and for the Ogden 
plant 1750 h.p. 

The Kellogg Switchboard & Supply Company has sold to 
the United Farmers Telephone & Telegraph Company of 
Gardnerville, Nev., complete magneto telephone equipment 
for about 250 subscribers. The system will serve the Carsor 
Valley and will connect with the long distance lines of the 
Pacific Telephone & Telegraph Company. 

The plans and specifications for the electric lighting sys- 
tem of the Panama-Pacific Exposition are so far advanced 
that bids may be called for within the next thirty days. It is 
estimated that about three million dollars will be expended 
on engineering work, including underground conduits for light 
and power ducts, water supply, sewers, and fire protection 
system. It is understood that the exteriors of the Exposition 
buildings will be illuminated principally by concealed lighting 
effects that will give a soft brilliance and ample illumination. 








ea S 8 


3 eee seme a 
* open eee 





244 JOURNAL OF ELECTRICITY, POWER AND GAS 


WHAT CO-OPERATIVE EFFORT CAN DO FOR THE CON- 
TRACTORS. 
BY EARNEST FREEMAN. 

It was my privilege a number of years ago to witness a 
practical demonstration of a retail merchant teaching his 
clerks how he wished them to conduct themselves during 
business hours. There were four clerks in the store and the 
scene took place in the afternoon prior to opening day. The 
four clerks were taken to a lot in the vicinity on which was 
a rather high peaked roof building, over which the merchant 
had thrown a rope of sufficient length to touch the ground 
at either end and with perhaps ten foot to spare. The clerks 
were then directed to take hold of the rope, two on each 
end and were instructed to see which side could pull the rope 
away from the other, they being carefully cautioned to pull 
fair, not to take any undue advantage nor to attempt sharp 
tricks so that the contest might be one simply of strength and 
endurance. The pull was started, first one side and then the 
other from time to time getting a little advantage—one side 
would get a little start and almost win when with some ex- 
traordinary pull this advantage would be overcome and so 
this was waged with no indication of success, when suddenly 
one side commenced to cheat—commence to take unfair ad- 
vantage and to attempt unscrupulous methods—they would 
try to hitch the rope under some hook on the side of the 
building, tried to wind themselves up in the lower end and 
gain inch by inch, all of which sharp practices was quickly 
stopped by the merchant, but try as they would by fair means 
nor by foul could either side win. Finally both sides were 
directed to discontinue—the rope was readjusted to its original 
portion and all four of the clerks were placed on one side and 
told to lay hold and all pull at the same time, the result of 
which was that the rope was all over on their side without 
scarcely an effort. The merchant then explained that he 
hopes in all their acts and duties so long as they were with 
him would be handled on the team work plan, cautioning them 
that no permanent gains would be had by dishonest and un- 
fair means. The merchant choose to call this pulling together. 
If the words “Co-operation” Means the same to we who are 
assembled here today as the words “pulling together” meant 
to the merchant, I am for it, and the National Electrical Con- 
tractors’ Association is for it . 

As a result of this kind of pulling together or co-operation, 
I can see the Electrical Contractor coming into his rights but 
I am unwilling to admit that the results would be any more 
beneficial to the contractor than to the manufacturer, jobber 
or central station. 

It is my belief that the electrical contractor of today is 
in better position than ever before—I feel that his general 
condition is improved and I am convinced he is a bigger busi- 
hess man and I am also persuaded that through his associa- 
tions and by his own personal push, he is slowly but never- 
theless steadily coming into his own. 

But, by pulling together, by co-operation, by all operating 
jointly to the same end, I can see ripened into reality things 
which in the past have been but dreams and at a much more 
rapid pace. 

By the joint publication of such periodicals as the ‘Elec- 
trical Equipment of the Home,” and the “Home Beautiful,” I 
can see that the suggestions contained therein will tend to 
create a desire for the mentioned conveniences the installa- 
tion of which will increase the business of the contractor. 

I can see in “Co-operative Publicity” the building of a 
feeling in the minds of the public tending towards greater 
confidence—confidence both in safety to the individual user 
and safety to the general masses. I can also see a chance by 
this method of showing the consumer that electricity is the 
best of all methods for illumination, best of all methods for 
laundry work, best of all methods for cooking and hundreds 
of other things and that the electric motor will operate the 
factory not only with greater efficiency in the working force 


*Paper presented at Commercial Session, Association Island, 
Sept. 13, 1912. 
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and superior output but with greater economy than other 
known power and I can see that the contractor will come in 
for his share of increased business as a result of such meth- 
ods as these. 

And following this line of thought—if general publicity 
creates a demand for one product, certain it is to my mind 
at least, that the contractor who fails to avail himself of the 
opportunities offered by the “People’s Electrical Page” is 
indeed making a mistake. It seems to me that this is the 
place for the men in my line to spend money, because if a 
demand is created, or a desire is instilled into the public mind 
for electrical apparatus, the contractor must let it be known 
who he is and what he is in order that these demands and 
desires may be gratified. Certain it is that the contractor 
is the most feasible one to look to or these things, and it, 
therefore, behooves him to the limit in taking space in co- 
operative newspaper advertising. 

Let us go out and get better acquainted with our com- 
petitor, with our jobber, with our manufacturer, with our 
central station man and let us see if we cannot get to know 
one another well enough to call each other by our first name 
—this can be done by inaugurating luncheon or harmony 
clubs and I think it has been found to be a fact that where 
such interests have gotten together that each has found the 
other to be a pretty good fellow after all and much good has 
naturally followed. 

The electrical contractor is for all these things because 
he can see in them a brighter and better future, because he 
can see the possibilities of a larger business and because he 
wants to be in any and all movements tending to advance 
the electrical field as a whole and we therefore, offer you our 
influence, our support and our money. 


REVISION OF RULES ON INSTALLATION IN BUILDINGS 
OF TRANSFORMERS HAVING OIL-FILLED CASES. 


The Board of Fire Underwriters of the Pacific have re- 
cently revised the rules on the installation of transformers 
with oil-filled cases as follows: All transformer installations 
in buildings shall be in accordance with Rule 45 of the 1911 
National Electrical Code, as stated below: 

45. TRANSFORMERS, (When permitted inside 
buildings)—-Transformers must not be placed inside 
buildings without special permission from the Inspection 
Department having jurisdiction. 

(a) Must be located as near as possible to the point 
at which the primary wires enter the building. 

(b) Must be placed in an enclosure constructed of 
fire-resisting material; the enclosure to be used only 
for this purpose, and to be kept securely locked, and ac- 
cess to the same allowed only to responsible parties. 

(c) Must be thoroughly insulated from the ground, 
or permanently and effectually grounded, and the enclos- 
ure in which they are placed must be practically air- 
tight, except that it must be thoroughly ventilated to the 
outdoor air, if possible through a chimney or flue. There 
should be at least six inches air space on all sides of the 
transformer. 

To comply with sections “B” and “C” of the above rule, 
the enclosure must have a concrete floor at least three (3) 
inches thick and the walls must be of brick or concrete. If 
made of concrete, reinforced according to the rules of good 
practice the walls must be at least four (4) inches thick; if 
of concrete not reinforced, they must be at least six (6) 
inches thick, and if of brick, they must be at least eight (8) 
inches thick. The covering of the enclosure must be made 
of concrete or other fire-resisting material, such as sheet 
steel or tile. The vent must be through an opening having 
a cross-sectional area of at least thirty-six (36) square inches. 

The enclosure must be entirely cut off from any other 
part of the building and access to it must be from the out- 
side of the building. 
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NEWS NOTES 


INCORPORATIONS. 


RIVERSIDE, CAL.—Purchasers of Highland Home ranch 
at Beaumont have organized the Glen Eyrie Water Company 
and will develop water for lands in Beaumont foothills. The 
company has authorized capital of $31,500. Directors: A. 
Adair, C. L. Nye and Frank C. Nye. 


ILLUMINATION. 


LOS ANGELES, CAL.—The Board of Supervisors have 
created the Laurel Canyon Lighting District. 


LOS ANGELES, CAL.—A patent for a new electric light- 
ing system, the invention of A, J. Austin, 711 Westlake ave- 
nue, has just been issued, papers being received, according to 
Mr. Austin. 

COLTON, CAL.—The Southern California Gas Company 
is now building two large pipe lines from Kern County to 
Los Angeles. As soon as possible after this line is in opera- 
tion to Los Angeles, a high pressure line will be built east 
from Los Angeles to Pomona, Ontario and Colton. 


CHEHALIS, WASH.—Napavine is to have electricity 
from the plant of the Washington-Oregon Corporation at 
Chehalis. The town gets five free electric lights during the 
life of a twenty-five year franchise, and after the first two 
years the Independent Electric Company, to whom the fran- 
chise was granted, will pay $15 per month to Lewis County 
for use of its right-of-way over the county roads. 

MARYSVILLE, CAL.—Both the proposition of the Pacific 
Gas & Electric Company to enter into a five-year contract 
with the city of Marysville for furnishing the municipality 
with light and power at reduced rates and the request of the 
Oro Light & Power Company that the awarding of any such 
contract be postponed for a period of at least a year, to give 
them time to enter the local field, have been laid over in- 
definitely by the City Council. 


SAN FRANCISCO, CAL.—The Railroad Commission has 
rendered a decision granting permission to the Central Cali- 
fornia Gas Company to increase its authorized bonded indebt- 
edness from $200,000 to $500,000 and to change the maturity 
of its bonds from forty to twenty years. The company in 
the application just passed upon, did not ask for permission 
to sell additional bonds. This matter is now before the 
Commission in a subsequent application filed by the Central 
California Gas Company. 


PALO ALTO, CAL.—The city of Palo Alto has filed with 
the Railroad Commission its answer rejecting the proffered 
settlement of the Palo Alto Gas Company of the complaint 
recently brought on behalf of the city of Palo Alto. The city 
protested against the $1.50 gas rate. The gas company, in 
reply, offered to compromise with either a flat rate of $1.40 
or a sliding scale rate from $1.45 down to $1.25. The city 
petitions that the original complaint go to trial so that the 
Commission may fix a rate. 


SAN FRANCISCO, CAL.—The Indian Valley Electric 
Light and Power Company has submitted to the Railroad 
Commission an amended application asking for permission 
to issue $250,000 in bonds. The company states that it neg- 
lected at the hearing to submit the evidence upon which it 
relied for the authorization of a bond issue, and that it 
desires now to submit that evidence to the Commission. 
The Indian Valley company operates in Plumas County. 

FLORENCE, ORE.—Current has been turned on from 
the plant of the Florence Electric Company. Several build- 
ings have already been wired and more wiring is being 
done as fast as the men can work. At present the plant is 





in a temporary wooden building, but a concrete structure will 
be erected in a short time. It is understood here that Porter 
Bros, have purchased the stock of the Hurd Lumber & Navi- 
gation Company’s store and will distribute it to the com- 
missary departments of their various railroad construction 
camps. 


TRANSPORTATION, 


SEATTLE, WASH.—An ordinance has been passed by 
the council to compel the extension of the East Union street 
car line. 

SAN JOSE, CAL.—The Peninsular Railway Company has 
presented a petition asking the Council to advertise for sale 
a franchise tor a double-track standard-gauge electric railroad 
or that portion of the Alameda road recently annexed to the 
city. 

TULARE, CAL.—With no one to oppose their bid at the 
meeting of the Board of Trustees, the Big Four Electric Rail- 
road was awarded the franchise which was applied for sev- 
eral weeks ago and which gives them the privilege on cer- 
tain streets in this city. 

SUISUN, CAL.—The Railroad Commission has granted an 
order allowing the Vallejo & Northern Railroad to construct 
its main line track at grade across streets and highways in 
the cities of Suisun, Fairfield and Vacaville, in Solano County, 
and also across intervening public highways. 

CALISTOGA, CAL.—Upwards of a thousand guests were 
here Monday from San Francisco, Vallejo, St. Helena and 
near-by towns, the occasion being the entry of the first train 
of the San Francisco-Napa Valley Electric Railroad, which 
has just been completed. The new line runs from St. Helena, 
a distance of nine miles, and means the opening and rapid 
development of this region before 1915. 

LOS ANGELES, CAL.—The Harbor Commission passed 
a resolution recommending the following tentative plan for 
the general control of the proposed municipal railway to 
the harbor, by way of San Pedro: That the Los Angeles 
Municipal Railroad & Terminal Company be incorporated for 
$5,000,000, to be owned by the city, bonds to be issued in the 
sum of $2,500,000 and offered to the general public for sale. 
The bonds are to bear 5 per cent interest. 

SALT LAKE CITY, UTAH.—Within 30 days construction 
work will begin on a 61-mile interurban electric road from 
Salt Lake City to Payson in Utah County, touching at the 
more important towns en route. This announcement was 
made following the passage of an ordinance by the city 
commission granting to Abel J. Evans and his associates a 
franchise to use certain streets for the construction of the 
road into Salt Lake City. A $3,000,000 contract for the con- 
struction has been let to the A. J. Orem Company of this 
city which represents Boston capital. The new road will con- 
nect at Salt Lake with the Salt Lake & Oregon Railway by 
means of a union depot to be built up town, and through a 
further connection with the Ogden Rapid Transit Company 
will effect an unbroken chain of electric railway from Bing- 
ham City on the north to Payson on the south, a stretch of 
approximity 120 miles through the heart of Utah. Other than 
Fivans the promoters are Simon Bamberger president of the 
Salt Lake & Ogden; W. R. Wallace, W. W. Armstrong and 
several other men prominent in Utah County. 

SAN FRANCISCO, CAL.—J. W. Riess, vice-president of 
the W. J. Holman Company, which holds the contract for the 
construction of the cars for the Geary street municipal rail- 
road, called before the Board of Works last week to tell why 
his firm would not be able to complete the manufacture 
of the forty-three cars and four extra trucks, required for 
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the operation of the road by December 8, the time limit stip- 
ulated in the contract. He informed the board that it would 
be possible to complete ten cars in October and ten more in 
December, making 20 within a short time after the road is 
expected to be ready to operate. He thought that this might 
be a sufficient number to operate the road from Kearny 
street to 33d avenue on a three-minute headway. Called 
upon to explain his delay, Riess said that he had realized 
before signing the contract that the cars could not be built 
within the required time, and that he had asked then that 
the 180-day limit be extended. He claimed to have a verbal 
understanding that if he showed the proper spirit in trying 
to complete the task his firm would, in all probability, be 
given an extension of time. Assistant City Attorney O’Brien 
held that only three avenues were open to the contractor, 
namely, to complete the contract on time, to default on it 
and forfeit $100,000 bond, or else to secure the extension. 
Reiss said that ten cars will be delivered October 25 ten by De- 
cember 24, 11 by February 20, 1913, and the remaining 12 by 
April 10, 1913. The Board ordered Reis to furnish it with 
copies of the daily report on progress of work furnished by 
the inspectors watching construction. 


TRANSMISSION. 


PHOENIX, ARIZ.—The City Council has agreed to ac- 
cept the terms of the Government contract in which it will 
furnish electricity to the city at a rate of 5% cents per kilo- 
watt hour. 

VENTURA, CAL.—Notice is hereby given that Ojai Power 
Company has applied for a franchise granting right to con- 
struct and maintain poles, posts, wires, cables, etc., to trans- 
mit electrical power upon the highways of Ventura County. 

WILLOWS, CAL.—The Northern California Power Com- 
pany is putting in poles from Maxwell north to the Spalding 
ranch to carry the new high power line which will furnish 
electricity to run motors for pumping water from the Spald- 
ing irrigation wells. 

SACRAMENTO, CAL.—In a supplemental order the Rail- 
road Commission permitted the Northern California Power 
Company to expend the full proceeds of the sale of its $500,- 
000 of 5 per cent debenture notes. These notes were sold 
at $96 to a coterie of Swiss bankers and the $480,000 thus 
realized will be distributed as follows: $315,133.66 to pay 
claims properly chargeable to operating expenses, the Com- 
mission having satisfied itself that a greater sum than this 
had been expended by the company from income for the 
construction of additions to its plant, without having been 
reimbursed through an issuance of stocks, bonds, or other evi- 
dences of indebtedness; $164,886.34 representing obligations 
contracted for the purchase of material or services rendered 
in connection with additions to plant. 


TELEPHONE AND TELEGRAPH. 


TEKOA, WASH.—W. N. Anderson of Rosalia has pur- 
chased the Tekoa local exchange of the Pacific States Tele- 
phone & Telegraph Company. 

GOLDFIELD, NEV.—Reno, Winnemucca, Tonopah, and 
Goldfield are to be made stations on the Federal Wireless 
Telegraph Company’s system, according to report. 

NEEDLES, CAL.—The Needles Gas & Electric Company 
has purchased the local telephone system of the Arizona, Cali- 
fornia & Nevada Company. A general overhauling of the 
system is needed. 

SANTA MARIA, CAL.—The Pacific Telephone & Tele- 
graph Company has been granted a franchise to erect poles, 
wires and other conductors for transmission of electricity 
upon highways of Santa Maria. 

IDAHO FALLS, IDAHO.—Construction work on the 
rural lines out of Idaho Falls will begin immediately, accord- 
ing to Earl S. Taylor, a special representative of the Moun- 
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tain States. Telephone &.Telegraph Company, now in the city. 

SAN RAFAEL, CAL.—The Marconi Wireless Telegraph 
Company of America with offices in the Phelan Building, 
San Francisco, are closing a $25,000 deal in. a ranch near 
Bolinas for a site for a wireless station. It is the intention 
of the company to expend about $150,000 on the subject. 

HOLBROOK, ARIZ.—A deal has been made here between 
Wm. B. Woods, Lloyd C. Henning and Fred W. Nelson and 
the Mountain States Telephone & Telegraph Company, where- 
by all of the holdings of that company in Navajo and Apache 
Counties passed into the hands and control of the above 
named men. 


WATERWORKS. 


FULLERTON, CAL.—The proposition calling for issue of 
$80,000 worth of bonds for acquiring municipal water plant 
was carried. Voters also approved the $132,000 bond issue 
for paving 31 miles of streets. 

SAN DIEGO, CAL.—It. would cost approximately $1,000,- 
000 to develop the Cuyamaca water system to its full possi- 
bijities of water collection and distribution, according to Wil- 
liam S. Post, consulting engineer of the company. 

JACKSON, CAL.—A $20,000 mortgage, dated June 28, 
1911, by the Mokelumne River Power Company to George C. 
Bruce and others, on 66,000 inches of water in the Mokelumne 
River watershed was filed for record here this week. Some 
of the water power sites concerned are now in litigation. 

SAN DIEGO, CAL.—The fact that the State Railroad 
Commission has not yet passed on the rights of the South- 
ern California Mountain Water Company to transfer its sys- 
tem to the city for right of municipality, does not affect prep- 
arations by the Council to go ahead with details of advertis- 
ing the $2,500,000 bonds for sale. 

SANTA MARIA, CAL.—An application has been filed with 
the Railroad Commission by the Domestic Water Company of 
Santa Maria, for permission to issue 250 shares of stock ut 
$100 a share and bonds to the amount of $100,000. It is pro- 
posed to issue $75,000 in bonds and at a later date the re- 
maining $30,000. A portion of the money is to be devoted 
to the purchase of the Santa Maria Water Company and the 
balance will be used in extending the system. 

GRESHAM, ORE.—A private water system is being in- 
stalled at Ventura Park, down on the Base Line road, that 
is intended to supply that new and fast growing community 
with water. A well was recently sunk a few feet from the 
Base Line and its waters were found to be of the very best. 
A pressure tank system is being installed, which is some- 
thing new in water systems, but the tank is a big one and 
will furnish an unfailing supply of water for a thousand homes. 

BAKER, ORE.—A report for the new municipal pipe line 
of this city was made by retiring City Engineer J. W. Bailey 
and his assistant, W. W. Atwater. The line which is now 
completed, has cost the city approximately $100,000 and is 
eight and one-quarter miles long. The remaining part which 
is more than six miles in length needs rebuilding, which will 
incur an additional expenditure of over $100,000. Another 
$100,000 is needed for the extension of pipe to the city water 
rights farther on. 

OROVILLE, CAL.—An appropriation of 49,000 inches of 
water in the Middle Fork of the Feather River, the south 
branch of the Middle Fork and on Fall River has been filed 
with the county recorder by F. G. Ebey, S. H. Whisher and 
L. F. Bruener of San Francisco and Oakland. The formal 
record of the appropriation states that the water is to be 
used in one system for the purpose of generating electric 
power. The appropriation is the largest that has been made 
for many months in Butte County. It is stated in the articles 
of appropriation that it is estimated that 80,000 h.p, can be 
generated in the system that it is intended to construct. The 
power house itself is to be erected at a point on the Middle 
Fork, where the water will have a fall of 650 feet. 
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WATER SUPPLY SYSTEMS IN THE FARM HOME. 


Water systems as now offered for private installations 
give ample opportunity to secure apparatus that is depend- 
able and that can be secured for a reasonable outlay. One 
of the most popular types marketed is known as the Fresh 
Water System, so called because with it water is delivered 
“fresh” from the well to the faucet. This system will always 
have preference where convenience and flexibility are given 
first consideration. It is, in fact, the most modern method 








pressure and gives’ service 
fully equal to and in most cases surpassing that avail- 
able in the city. For instance, it is not at all 
infrequent to find these systems supplying water from 
well or spring for drinking purposes; from a_ cistern 
for domestic use; and from one or more additional 
wells for stock and general purpose use, and all operated by 
only one power plant. This fresh water system is avail- 
able when the water does not have to be elevated more 
than 100 feet and the water is clean, free from sand, grit and 


other impurities. 
These plants consists of an air compressor which may 


be driven by a small gasoline engine or electric motor, an 
air-tight steel tank for air storage and an auto-pneumatic 
pump for each source of water supply. These pumps con- 
sist of two small metallic chambers which are submerged 
in the water. When a faucet is opened they automatically 
fill and discharge due to the compressed air pressure from 
the storage tank, thus giving a continuous flow of water. 
In addition to the strong feature of water being delivered 
fresh and cool an advantage of this system is that since 
compressed air can be piped most any distance to the auto- 
pneumatic pump in the well without any appreciable loss, 
the power plant, and air storage tank can be located wher- 
ever convenient, as in barn, garage or dry basement. This 
makes it an easy matter where an engine is used, to arrange 
to have it drive other machinery when not in use for pump- 
ing water. 
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INDUSTRIAL © 





For the benefit of our readers who may be interested 
to know something of the engineering problem in connec- 
tion with water systems we give below a table showing 
the amount of water, in gallons, that can be drawn from 
faucets by autc-pneumatic pumps at various working pres- 
sures by the expansion of compressed air from a 1000 gallon 
air tank. To make this table of greater value an estimate 
of the amount of water used for various purposes on the 
farm is also given. 
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Pumping Capacity of Air Tanks. 


Working 

Pressure Total Pressure in Tank at Start. 

on Pump 

Gauge. 40 lbs. 501bs. 601lbs. 701lbs. 80lbs, 90]1bs. 100 lbs 
25 lbs. 375. 595. 833. 1075. 1310. 1548. 1786. 
30 lbs. 221. 442. 663. 884. 1105. 1326. 1548. 
35 lbs. 102. 306. 510. 714. 924. 1123. 1327. 
40 lbs. aa 187. 374. 561. 748. 936. 1123. 
45 lbs. ee 85. 255. 425. 596. 765. 936. 
50 Ibs. aida owes 153. 306. 460. 612. 765. 
55 lbs. waen Kees 68. 204. 330. 476. 612. 
60 Ibs. Sr een ae 119. 237. 375. 476. 
65 Ibs. ease 61. 153. 255. 357. 


For air tanks of other than 1000 gallons capacity, divide 
the above figures by 1000 (move decimal point three places 
to the left) and multiply result by number of gallons the 
tank holds. 

It takes .43 Ib. pressure per sq. in. for every foot that 
water is forced upward in a standpipe or elevated tank. For 
instance, if water is forced 20 ft. high, 20 x .43—8.6 Ib. 
pressure per sq. in. is secured; 40 ft. high gives 17.3 lb. pres- 
sure; 60 ft. high, 25.8 lb. pressure. 

Reversing the foregoing proposition, every pound pressure 
per sq. in. in a service pipe elevates water 2.31 ft. high. If 
there are 15 lb. pressure per sq. in, in the service pipe, the 
water will be elevated 2.31 * 15— 34.65 ft. high; 25 Ib. pres- 
sure elevates water 57.75 ft. high; 35 lb. 80.85 ft. high, etc. 

Amount of water required for stock and other purposes. 

Horses drink 5 to 10 gallons per day. Cattle drink 7 to 
12 gallons per day. Hogs drink 2 to 2% gallons per day. 
Sheep drink 1 to 2 gallons per day. With 40 to 50 Ib. pres- 
sure per sq. in., an ordinary % in. garden hose nozzle re- 
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quires about 6 gallons per minute, when throwing a solid 
stream, or about 4 gallons when spraying. It requires about 
8 gallons to sprinkle 100 sq. ft. of lawn; 16 to 20 gallons will 
soak it thoroughly. It required about 1% gallons to fill an 
ordinary lavatory; 30 gallons fill the average bath tub. It re- 
quires about 7 to 10 gals. to flush a closet; 300 gallons is 
a fair estimate of the amount of water required by the 
average sized family in 24 hours. 

Only power driven outfits should be considered where 
any considerable amount of water is to be used. In this 
connection it may be stated that the amount of water used 
for general purposes will be greatly increased when the 
water supply system is put in service. This does not im- 
ply that a family will be extravagant in the use of water 
merely because it is easily obtained. It means that all too 
small an amount is used where the family depends on other 
methods. In addition to a plentiful use of water for domes- 
tic use and for proper stock watering it is obvious that much 
will, if available, be used for other needs. Thus the gar- 
den will not be allowed to perish in case of drought nor will 
lawns and flower beds be permitted to die down in the sum- 
mer. 

Where one desires to draw water from a single well, or 
from a well or cistern the pneumatic tank method is fre- 
quently used. In this case water is pumped into an air-tight 
tank the compressive force on the air serving to force the 
water to the taps. 

Regardless of the system selected a hand operated out- 
fit should not be considered unless the water to be used is 
confined to purely domestic purposes. A considerable amount 
of physical energy is required to get a supply of water 
stored under a pressure of from 60 to 70 lb. As fire protec- 
tion is one of the great features in favor of water pressure 
systems it will readily be seen that low pressure outfits are 
not advisable. Where water from cistern for bathroom, sink, 
etc., is all that is to be pumped a hand outfit may be found 
satisfactory. It is not at all fitted for service where stock 
watering, lawn sprinkling, carriage washing and similar 
purposes are to be served. 

The plan of a new house should invariably incorporate 
a water system even though the installation of the system 
is not to be made immediately. In the same way in the 
selection of a kitchen range or furnace, it should be seen 
to that the firebox has pipes for water heating or at least so 
arranged that these may easily be put in place. Heating 
from the range is in a measure more satisfactory than from 
a furnace as the range is more likely to be used the year 
round. Plans for the barn should also be made with a view 
to having water brought into the building as inclement 
weather makes caring for stock a hardship. This is espe- 
cially true during the severe weather of winter. With a 
water pressure system it becomes an easy matter to fit up 
a tank in all buildings where animals are kept so that stock 
can be watered without exposure. 


COPPER MARKET SITUATION. 


Activity in the domestic copper market recently was on 
a reduced scale, but notwithstanding that fact there is a 
degree of firmness apparent which is taken to indicate that 
the higher prices now established have probably come to 
stay for sometime to come. There is nothing in the immedi- 
ate situation to warrant any other conclusion, and with a 
heavy consumption in the principal countries of the world 
the adequate metal necessary for manufacturing require- 
ments is of such large proportions as to furnish effective sup- 
port to prevailing values. - 

Although the buying in the American market lately has 
not been specially heavy, there were some fair-sized require- 
ments to meet during the past 30 days. The very cheap lots 
so noticeable in July have largely if not entirely disappeared. 
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There is less selling pressure from outside holders, and con- 
sequently quotations for electrolytic wirebars are fairly well 
maintained at 17% cents. 

Recent local interests were centered on the monthly sta- 
tistics compiled by the Producers Association for July. The 
increase in refinery production was surprisingly large last 
month, and the deduction from the last copper statement 
is that refinery output is capable of scoring some very er- 
ratic records. Following the appearance of the copper sta- 
tistics London copper declined over a pound in value. For- 
eign operators evidently tried to manipulate the market for 
lower levels, but the firm front presented by the leading 
holders here checked the bearish tendencies of trades abroad. 

The movement of copper into consumption is impres- 
sively great and likely to increase, but a sudden jump of 
nearly fifteen millions of pounds increased production at the 
refineries of the United States in July in comparison with the 
June output is an object lesson worth noting. It is a public 
intimation that on the basis of production for last month the 
output of marketable copper at that rate for a year would 
reach the enormous total of 1,645,933,548 pounds, against 
1,431,938,338 pounds for the year 1911, an increase of 213,- 
995,210 pounds. It is hardly probable that production by 
refineries will be maintained throughout the next twelve 
months at the same extraordinary rate of that of July. Buta 
new record of output at refineries has been made, and the 
practical guarantee is thereby given that supplies will be 
less stringent than ever before. Consumption therefore will 
require to keep up with production to avoid an accumulation 
of supplies. The question is, can demand expand as rapidly 
as production? It is certain the copper situation is facing an 
important test of its strength. 


NEW MULTIPLE SWITCH STARTER. 


The Cutler-Hammer Manufacturing Company of Milwau- 
kee has standardized, in sizes of from 60 to 600 h.p. a multi- 
ple switch starter for slip-ring induction motors. This type 
of starter handles rotor currents and separate quick-break 
switches are used for cutting out successive steps of resist- 
ance. The operating levers of these switches are interlocked 
so that it is impossible to close them except in the proper 
order. The lever at the left is first pushed down, closing the 
switch, and the closing of the second holds the first in the 
closed position. Closing the third holds the first two, and so 
on. Tripping the last switch, either by means of a no- 





New Multiple Switch Starter. 


voltage release or by hand, throws all the switches open, in- 
serting the resistance again for starting. The time required 
to close the switches, one after the other, is desirable, as it 
prevents too rapid acceleration of the motor. Another feature 
is that with this type of starter part of the resistance cannot 
be accidentally left in circuit. Auxiliary carbon and copper 
centacts and the quick-break action of the switch on opening 
practically eliminate arcing on the main contacts. 
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